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(54)Tltle: PROPYLENE POLYMER AND COMPOSITION CONTAINING THE SAME, MOLDED OBJECT AND LAMINATE 
COMPRISING THESE, AND PROCESSES FOR PRODUCING PROPYLENE POLYMER AND COMPOSITION 
CONTAINING THE SAME 



(57) Abstract 

A propylene polymer and a composition thereof which have excellent melt flowability, are reduced in the content of tacky ingredients, 
have a low modulus, are flexible, give transparent moldings, and are useful as substitutes for soft vinyl chloride resins. The moldings are 
excellent in low-temperature heat sealability, transparency, and rigidity. The polymer, for example, has a content of stereoregular isotactic 
pentads (mmnun content) of 30 to 80 %, a molecular weight distribution (Mw/Mn) of 3.5 or lower, and an intrinsic viscosity [r|] of 0.8 to 5 
dl/g. 
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[ r r r r / (l —mmmm) ] 5s 0 . 1 

(3) #^pvh^77^-m5 2 5°c^T-e^m-rs^ft (w 

25) a* 2 o — 1 o o M:%-efc-5 

4. Ji|B2{C*3^5^ p o Ifl^^l^ [I] XtefitsfcJSS^^ttS^ 
ntVyTO^ [a] j&*TIB (1) fttf/XI* (2) &JiSifci-_kE 
2 * 7C « 3 fS*fc<D 7"Pl^l/ y^tflg«feo 

(1) W-$x>fi/3^i2-7h^77 (GPC) jfelCj: <9I'J^L 
tcft^-mftm (Mw/Mn) *54WT-r?fo-5 

(2) ^ h7 y ^»jBt«t» i 3 s^izxum^timm^m in] ^o. 5 

— 15. OTV^^Vg^S 

5. _h!E2fc::iott5 7 p P tf^^K-frfl: [I] X\tn^3 izjstt 
PlfWyfil^ [a] dSDSC»|^H:*3^T. (Tm CC) ) 
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^tt57 j /W^/cttv'— ho 

7. J IS K 7 1 0 5 t't^ffiy^Lfc:^ A-A^fciSv-— h (D^-f X 
VI. Sg^-^ 

1. (A) TIE (a 1) ~ (a 4) ©tkfcSrWrS^n fc 0 l^¥*&m^ 
*99~5 011%, 

(a 1 ) WS)teJg [tj] ^o. 5~5. Of^^yF/l'/gt-fc^ 
(a 2) ft^-mirtfi (Mw /Mn ) *S 3 . 

(a 3) T^f yftf-yP'O? y 4 
0 ~ 9 9 ^E-/V%t?fe "9 . RXf 

(a 4) T>f y???-y?^<>? y £ S* 

^ (Tm °C) t(Omm^ (I) 

Tm ^ [mmmm] +6 5 • • • (I) 

\f \s ^m&m&w 1 ~ 5 0 mm% fabteztfy^w u >mmmmm 0 

2. ^m^mmmm^x vmifeLti (b) j&#©&?mti&;£ (t c Bt) 

^ (A) f&ftOmi&MiiU&m (TcAt) «fc «9 0~4 0<Cji?;^_b|El!£ 

3. (A' ) /0t°l/yfM^Wot, T-T yZt^y t^Z/f 
V b*&m (mmmm£HP) & 8 0 ~ 9 9 <9 . ^o^Rgfi^ [7,] 

0~2. OfVjyf/V/gtfc!), ^ft^ (Mw /Mn 
it) ^3. 5^T^fc5^*ni?^j&M£J^Tm^L?c:^nfc 0 l^ 
^S-a-^9 9~5 0li%}:, (B' ) 7u t°w>-^m^-efco-c, 
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mvmm in) a*o. oi~i. o^Dyh^/g-efco, 

(Mw /Mn Jfc) tf*3. 5 ^TT?fe^ p< * n-fe ^mftfe&Srfll^-C 
4. ±121 — am^tbJW-IBfcro:^* V^m^ffc&af&&&7B^-C 
VII.fg-b3§0! 

1. TIE (a 1) ~ (a 5) ©tttSrttS Zfu \f a & J > 
(A' ) 9 9~5 Owt%, 

( a i ) mrn^m c *? 3 ^ 0 . 5 ~ 5 v ?h ^/ g "9 „ 

(a 2) ^fi^ (Mw /Mn ) fl* 3 . 5£JLTT»fet), 

( a 3 ) Sfcftt&IIJtSiJgSl ( P ) i s 5 0~9 9 mol%T?S> "9 , 

(a 4) Zfu IfH^ liB.fct^^l^&tJVXl^fSfl^^ 0 CD a 

"C^/Xtt^* $C 4~20Oa^"l'7>f y©^tii 5 0 . 1 ~ 3 0 mol%-e 

(a 5) #?fl#SU^ n-^ F^77^f- (TREF) jUjSIt 5 0 ^TcD 

ia*«&BBKii3v>t:»ttJi-s*36si owt% i^T-e&s 

(a' ) ^ ^^mm(D^ni^WTx^^m^'r^x2\fu 

^nM&W (B' ) i~5 0wt%^?)^5/PtVyMlo 

2. ^HjfeSEMflfcJrfi-KlJ: «9fflfJ^Ufc (B' ) idc^^JHfA^fitt (T ' 
CB°C) # (A' ) ^OPUgSftM (T ' CAt) i!)0~40t 

3. \?Vl'km.mW5U±.<»a^*\'-7 4^t<D&m&& (A) 
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i/^-^m-a-^ (b) i»e>i45^ptfw^»ifitfco"c 4 (a) 75555 

-9 9til (B) tf54 5-1 

4. *3Sjfe3(ES»j|S*th-e»^ (A) OjgS'fkra* (Tea «C) 

t^n ifu^m-a-ft (b) oiiiAfcttt (Tcb «o ^naoM^ 
^/c-r±iE3 ^satto^P vu^mmo 

Tcb-Tca^ 2 0 • • • ( 1 ) 

5. tri^sMiHiga^ m&ftwt v-* h^7 7ictvc. Tie© (1) , 

(2) At* (3) ©B9«Sr»*:-t-±IH3**itt4^|a*0^ , n t°lx^^ 

(1) ^gffltf— *i&£&Tp (t) tLfci^ (Tp-5) <C~ (T 
p + 5) TC<Dm.mmmK*3^Xmttt-fZ>&frG 5wt% £Lh-CS>5 

(2) o t cwT^Mtefflici*5VN-c^ttii-5*^3wt% ^T-e$>^> 

(3) Tp + i o ^ c^±o?a ^ gte!S{-*5v^r^mi-5*/5^^(7^ 1 ~4 

5wt% ©$SH-X?£>£ 

{c#>tfz>mmffi.mm(DK°— ? v 5t:^jz-e*>-5-biE3~5 

8. ^fi^ (A) tf*. #«a^S'J^n^h^7 7^*5V^, TI2tf> (A 
-1) RXfi (A- 2) ^/c-t-_blE3~7<DV^tt^{C|B«c(D^ , n 

(A-l) ±^iHt 0 -^fig&Tp t tt^, (Tp-5) °C~ (T 
p + 5) < C<0«BJEj6ffl^*JV^^ttii-S*AS 7 Owt% ^_hXfc5 
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(a- 2) o°cj^T<D?&^5iatc:}o^T^m^3*^3wt% £att**>3 

9. &m-&& (A) ^Tlao (A- 3) % (A-4) RT3 (A- 5) <D 

t 'bV^-rn^lo^^i|/c-r±IS3~8(7)V^-f s i^7!>^Ci^i^(^^^ t° 

(A- 3) *S£"# (A) ^ ©^ii^ 5 gi© a - 1 1/7 ^ y^ft© 
-a^-ftasO. lmol% J^_h % 12mol%J^Tt:-$>S 

(a-4) *m-a^ (a) <D&ftMM&mm (p) ^85 moi% &±-e& 

(A- 5) (A) toV>Tf * y , 1 3 5°C(^rz|iJ^b/c 

HIS*** ( [tj] ) ~ 3.0fi/y7 h/>/gt*&5 

10. (A) (D^^^.{i-efc-5^^^^5J^_hCC>a-^-l/7^ 

l o-efc5_h!2 3 ~ 9 ©v^i"*u*MJ:ga«t0^n tVy^tio 
l l. JtlBl — 1 0©v^f^^|E«©7°Dt:°vyOT^fflv^lili 

i 2. _hiEi~i o (D\,^~rthfr\zmm<Dyvi \?u^-%kmm*'PK< th 



viii. mAmm 

i. Tia-jRS: (viii) -ei^tiwra3~i oiffci^y^ 
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Wf, A 3 , A 4 tt-ttt-eh/SBl 4^ (C, Si, Ge, Sn) 

t©X 4 tt^fCb^oX^TtJ:^. Y 5 tt/W^4£S^b 
Y 5 " ^f^fe 5 fA N SSOY |i^CT^^oT^Tt)J;V\ 

lfcY r lii©Y f -^x 4 ir^ffiLTV^^J;^ qlii~5© 

SESfc-C [ (M 3 (DJ^^-fdfi) -2] ^^L. r Ii0~3«t'fc5„ 
R 2 1 Tb^R 3 0 tt-€rtb^3RJK^. AP^y|gf, i~20© 

2. (A) ±8BllB«l«>«JHfli*J5 3~l 0i^*fcf*7>^/-T 
©IMli^fe^t; (B) ^ (A) j£#0>»£*<fc^tt EJES LT 
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<Dm&&m<t&w, (b) m (a) f&ft<Dm®&mik&mkKfovx4 
en m-zzw 

1 - Z?y- is, 1 -^>"^^, 4 1 —<>"7^^, 1 —\dr-fe^, 

y $ 9 *f- -y 9 # -y (mmmm^) 3 0 ~ 8 0 %<Dg6fflfc: 
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&5r.£aSjfc3S-C*>!K b< 14 4 0~7 0%, $6l^*L<f45 

0 ~ 7 o So t-y y * * ^ 5/ * y K#^>o 3 3 o 

8 0 3 t < ft 0 % t - h i/-;HaS#S5 < ft 5 £ V> 5 

3F«#i*4D5. |s]C< K#3§ (rr rr»*) £ H\ 

r r r/ (l-mmmm) ] tt x ±ti<D^<^^ y K¥fi©^>fi^*fc 

^"a t'l/^iM^© [r r r t / (1 -mm mm) ] # 0 . l 

(2) K#*J3J:tmtt»A#*©*lJ£ 
W^-eiV^^tl5^ y^O^y (mmmm5>^) S.t>*^-fe $ ^ 

S> ygfrjt (r r r r tt, ^ • If^nj (A. Z a mb e 1 

1 i ) 9 rMacromolecules,6_, 925 (197 

3) j X'mmtsthtz.xmz.mmv. 1 3 ca»g*i^^^ h/K*>*?- 

tf>fCo 

M = m/S X 1 0 0 
R= -y /S X 1 0 0 
S = P/3j8+P a/3 + Par 

s : ±zfn \?u^mz<Dmmy^Mmw^o)^y*-r/u%im 
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P /3 /3 : 19. 8~2 2. 5 p pm 

P a 0 : 1 8. 0~1 7. 5p p m 

Pay: 17. 5~1 7. lppm 

y : ?± v Kii^ : 2 0. 7~20. 3ppm 

m : * y^-l/Z y KiSi! : 21. 7~22. 5ppm 

£fc, (m-2, 1 ) N ( r - 2, 1 ) ( 1 , 3) liG r a s s 

i ktf)^^ (Macromolucules, 21, p . 617 (1988) ) WBu s i c 

oh<D^k^ (Macromolucules, 27, p . 7538 (1994) ) l£S<3^T 1 3 

fc^AttfSriWLfc, (m-2, 1) fit, ^^A^imigcf^ 
»t*a^»ft^*t-*-5 1 7. 2ppm#fitiin5Pa, y threo i^M 
It5t-^ofMS©tt^^ y-2, l»A£*P* (%) tLT» 

mufco (r-2, n r± % ^pt^^^m^c{-*3tts^3s^^-r 

515. OppmfffiCi^Pa, y threo t°— ^ <D*ft# 

^otb^r^-fe^ - 2, Hf A^sp (%) atlffilfc, (1, 3) 

te, ±* ^^mmmmztetfzmft&mzM'tz 31. 0 P P m #i£^ 

JStt^TjS, y+^^Mi-5fc°-^(D^^^tb^ 1 , 3*ipA^^ 
(%) £ LTlfttJUfCo J&*3. ^y-2, l}fA, 9~t^-2, 1 W A 
Xte l , 3*¥AK:»JR$j1x5'<# t°— Zlfi; >rXrt{j:|»ix*«Ss-e*SiJ-e 
#^VN^t^fcS#^«> #JMMS£"grtl* (m-2, 1), (r-2, 
1) Xfit (1, 3) teO^&L/Co 

: (t*) SJNM-EX4 OOl 1 3 C-NMR£I 
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m& : 2 2 Omg/5 V V y h/V 

: i , 2, 4-hV ? DP^y^Vit^yf y©9 o : i o m 

SJt) 

?M : 1 3 0 °C 
s<;\s^t$& : 4 5° 

: 1OOOO0 

&mz$stfZ>=i^;-^—)g-&cD<a^Mi (mo 1%) fi % |k<Z)j;5l'tT 

3fc#>fcfc©T*Jfc5o 0*tfttll©JNM-EX4OOlN 
MRggfiS:flil/\ TO^t 1 3 C-NMR^ h^ZMfcls, 

MS :2 20mg/NMR^l 3 ml 

NMR^I : 1,2,4- h V ^HD^y-fe'y/^y-tfy-de (90/10 vol%) 

ffifj&aa? : not 

^/l^ifig : 4 5° 

s^^m v m \^mr$ 1 o & 

SljUHlfK : 4 0 0 0 0 
(a) rc=F- 
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m m 



EPP T/Sr 
PPE J05 
PPP SaJ3 
PTEE S7S 
EEE S65 
PPP T/Sy9 
PEE S/38 
PEP Sff/S 
P/3/9 
P/9£ 
P00 
Pa/3 
Pay 



^I^t^xfl/yit^tl (a( ) I*, 1 3 C-N 

MRT?$J^Lfc*^ WW^«J:9T12 (1) ^«t«J*«>*:o 
a = E/S X 1 0 0 • • - (1) 

S=IEPE +IPPE +IEEE +1 PPP +IPEE + 
I P E P 

E = I EEE +2/3(1 PEE +IEPE ) +l/3( I P P E +1 
PEP ) 
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1 E P E =1 (12) 

I P P E = 1 (15) + I (11) + ( I (14) - I (ll))/2 + I (10) 

IEEE =1 (18) /2 + I (17) /4 

I P P P =1 (19)+ ( I (6) +1 (7))/2+ I (3) +1 (13)+ I (11) + 
( I (14) 

- I (H))/2 

I P E E =1 (20) 

I P E P = ( I (8) + I (9) - 2 X I (ll))/4 + 1 (21) 

tie (2) *) &m&ft<DiLttmmmm <p( *^%) ) 

P = I m/ I X 1 0 0 • • • (2) 
I mRXfi I te-fcjh,-?*^ 
I m= I (22) 

I = I (22)+ I (23)+ I (24)- { ( I (8) +1 (9))/2+ I (10) +3/2 
X I (11)+ I (12)+ I (13)+ I (15)} 

-efo3o i (i) , i (2) • ♦ • ^«v-^+/KD, ©• • *m 

f=fc, B*iftt|S©J NM-EX4 O OiNMRiI^ffll\ fi*T 

/Co 

s&n^fg. :2 20mg/NMRil 3ml 

NMR^l : 1,2,4- h V ? P D -O-tf^/^^-tf >--d6 (90/10 vol%) 
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s^U^fiH, : 4 5° 

'<j\s*m v si {.mm i o u> 

lHlj»C : 4 0 0 01U 
(a) 1 -^>-^{4 

Sl^l'Ol-^fi'llfi!©^! (a( ^%) ) H\ 1 3 C- 

( I (2) / 2 + I (4) ) 

a = — X 1 0 0 

{ I (1) + I (2) + I (3) + I (4) +2X1 (9) } 

£fc tibssku: v &m&i£<D±L{*mmm%M (p( ) 

( I (12) ) 

P= X100 

{ I (12)+ I (13)+ I (14)} 

:^X% (l) . (2) • • • te^n K°Ulsb 1 -^Ty©*l^ilo 

Va-c 1 3 C-NMRti: <9$J£Lfc;*^ h /KDi/^+/W^^i" 0 ^fc, 
1(1) ,1(2) • • te^-v^+vKD^Sr^-To /nt^yi: i-^f 

:/<D*fi-SH$l;LoV^ 1 3 C-NMR|i J; 19 h;KD^^ 

P.P P5g§KS a $l%m<Di/Jf-}-sV*&m-$, PJPP3SmSa/3^ 
((9) ^^vP&gO -eft/HLfc 0 
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3£^r 






(1) 


45.7—47.4 


P P 


S a a 






(2) 


43.0—44.9 


PB 


S a a 






(3) 


42.3 


P PP. 


S a a 






C4) 


40.3 


B B 


S a a 






(5) 


38. 6 


PJ? P 


Tar 






(6) 


36. 0 


P_P P 


S a 0, RtfPPJP Taj! 






(7) 


35.5 




T£ 0 






(8) 


31.6 


P PJP 


T0r 






(9) 


30.6 


P P_P 


S a 0 






(10) 


28. 6—29.8 




I P P 








27 8—28 4 










(12) 


21.2—22.7 


P /3 £ 


P P P (mm) , P P B (mm) . 


B P B 


(mm) 


(13) 


20.6—21.2 


P 0 0 


PPP(mr). PPB(mr). 


B P B 


(m r) 








P P B ( r r ) . 


B P B 


(r r) 


(14) 


19. 8—20.6 


P 0 0 


P PP ( r r) 






(15) 


17.6 


P a 0 








(16) 


17.2 


Par 








(17) 


11. 1 











Z£) B(i 1 -fT-'s&tiL&ir.-f 



iLfcM.mVki%M; (P) ^5 5~9 0^%©iltfe5ri^t& 

9, ^L<li6 5~8 0%Tfe5 o &#&IlJte*&BI (P) ^5 5%* 
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0, 0%&jB*.3*:ttirCfc<ft!), t— h->~^M«^jft<^ 



Mn t©ifcMw/Mnt^$n5^iW3. 5«Ttfc5^ 3. 
0~2. 0^|Lt\ #^-l:#W3. 5^i5t)©li^flW£ 
■f S fc #> s %ft \Z.m%. L ? £ <£> t> <P * s # h V \, 

7^*5. JigEMw/Mn tt, y/W?->x-i/ 3 ^pvf^77 (G 

t¥^^iMw&(j!i¥^^fiM n J: «9 3fffU UfcH-efcSo 
G P Ctt£gtt 

J&7^ :TOSO GMHHR-H (S) HT 

tftttl» : mfctv* f^7A|R I &tH£g WATERS 

15 0 

GPC$J£3Ht 

: 1, 2, 
ftl^MS : 145t 

LOCHS' b^/# 
2. 2mg/5 V V y Y*V 
1 6 O-v-f ^ n U y hsls 

Universal Calibration 
HT-GPC (Ve r. 1.0) 

-c ao ^ LfctePRtt^ c 77 ] ^o. 8 ~ 5 x y ^ f ^/ g <Dmm ic & 5 r. 

5—2. 5f>y 57 h/^/g-e&So SIS*** Ctj) ^0. 8 7i7j) 57 h/V 
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^m&&mf&mmz.£vmi£Lfrm&i£<D%;M>fcM.m (t c 00 ) t 

m& (Tm CC) ) bt>*&sT<DMV&£. 
Tc^0.7 5 Tm- 1 5 

Tc^ ' 0. 75Tm-15" «fc «9 /h $ l^^te, dt^^SS*^ 

*Srfic9fc< <i"5ig^f 5 , £t9#i£L<te 

T c ^0. 7 5 Tm- 1 0 
Tc^O. 7 5 Tm- 5 

a*fft?*L«*«. **tfci2, ljfAXttl, 3ftA-t"<5-<b (MfitftA 
(l) 

[ (m-2, 1) + (r-2, 1) + (l, 3) ] ^5. 0 (%)••• (1) 
[5£*K (m-2, 1 ) ti 1 3 C-NMRT^lJ^bfe^ y- 2, 1 ft A 
-^W^ (%) s (r-2, 1) ft 1 3 C-NMR-eS0^Ufc7-fe^-2, 
lftA*aW (%) s (1, 3) tt 1 3 C-NMR^iJ^L/cl, 3ft 
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& (2) 

C (m-2, 1) + (r-2, 1) + (1, 3) ) gl. 0 (%)••• (2) 

Sri«S"t-Si-»t>©dsj:>3flF*U^, (3) 

[ (m-2, 1) + (r-2, 1) + (1, 3) ] ^0. 1 (%)••• (3) 

ft*5» (m-2, 1) % (r-2, 1 ) RXf (1 , 3) WtG r a s s 
i kG9$B£r (Macromolucules, 21, p . 617 (1988) ) XOTu s i c 

ob(Dm& (Macromolucules, 27, p . 7538 (1994) ) t£g-3^T 1 3 
C-NMR^ r-/K£>t°— ?<Dffim&&:7£^. ft <T>%Kto*&8i*> 
5)*ftfc#lfA^-e&5 0 i-ftfc>*>» (m-2, 1) te N ±^fvw 
^3S««f-^3ltS«^3fiKi^*ti-« 1 7. 2ppm#fi|:^5Pa, 
7threo jcjf JRi-3 ^ <D^#3&^<£>ifc^ £>»£tj ^ V- 2, 1 

t¥A^W^ (%) "T?&5o (r-2, 1) ^^^^^m^^*5ft 
5**#38J£U:*H-3 15. 0 p p m#ifi|:^l/5 Pa, 7 threo icMM 

•rz v-fvmft&i&vitfrbnmtsthzviz^ - 2, 1^** 
(%) -efeSo (1, 3) r±, ^^^^*«*fc*5»tasi^§ftiti!:«- 

&©Jta»*>3*tti£*tai, 3^a^W^ (%) -efcSo 

if Aiz&&-rz>ft?mmmz.Mi>x\z* j u n g 1 i n g b©ig a . 

Polym . Sci . : Part A : Polym . Chem. , 33, pl305 (1995) ) 
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Plfmti, 18. 9 p p mMiStlJlS lf-^^ n -^f ;l/SO* 

^fco^^iCt 5— o©ifi«T*&a#a^»J (TREF) 

§rt*W*b<. 0~ 1 0li%iiU <Qfct. E< „ 0~5II%^^ 
bl-£?£UV\, ft*?, TREF OSUJaE- t^loV^Tte^ HS£#]^!ES<D;fr7& 

^P^cD^at^^mfi^li, (A) -j&it (I) 




" ' ■ (I) 
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•x?*ttstiz>M»&n<k&to* rxi (b) m (a) j&&o>m&&m<k&to 

flWfe^^o^^ci^^^^ni^/vS, 75 KS (-N<) , 

/fc^^g (-PO , #Hfc7Kf?fS OCR-, >c<] Rumm-a 
tlOSiR- >Si<) O&u Rtezkffi3;fci3:^fff$:i~2 0 

^PSr^U A 1 RtfA 2 &ifrVX%>ffiMm&Bf&lsX^Z> 0 UE7h, E 1 

^Ct*WioT^T'{)J;<, I©X, E 1 , E 2 Xf3Y t^bT^ 

itfrmm, Kltl~2 0©7/^Jfv'S, g$|[6~2 0Or!)-^ 
T/^^drv-S, «*»1-2 0©7U , £, «l-2 0©i^W 
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mmm.^. ?ymw^. ^mm^. a^iJif-wbtiSo ^m^i 

MJ^^7x- /Vg N xf;U7x-/VS, 7°Ob>7i-/H, t*7 

7°p ^ h^^S^OT/U^dri/S ; y^y 

^7^ydr->S % i/^^juy^y t7h^^©7yp^r-> 

0©7^ FStLTI±, i^^f;P7$ KS, ^xf;VT? KS, S^n 

~/KT5; Kg, v 5 ^ p — ^ir-/PT5: K3£& l£(DT^^r=-^T 5 K£ ; 
^y^/V7 5KS, 7x^x^75 KS, 7x^7°p W$ 
KSftif^ry— yPT/^=5f^T5: Kg; v^7x^7 5 Kg, -J-Tyf- 

j^t ^ Ks^jf©7 y -/ur 5 Ks*s*tf biis, mmm 1 ~ 2 0 <©si 

tMi ffit&v- y zi'S ; f^v y /^g, . 5^7 y ^g& 
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7°v f/i^yyVg, YV is? n^dp-«>yu»>y /Vg, h!)7x^V->!j;l/ 

g, f^7 x-;^ 9 A-g, ^ ^1^7 si y A-g, h y h y 

y ^g, y y -ry^-Asis y ^gft if© h y #Mfc7Kme&*> v 
y y * j-jvi/ y /^oc-^/ws^ if <Dmtit.mw.Ws v /vs©-> y 

^f/^y/P7x- ^g& if (o * j m mm r y - A-g tet*&m\?bfrz> 0 
fca»-e& h y * y ;n, 7=.*?-A>i?* ^a-> y /vg& ifam^ 

LV\> j^^t!cl~2 0<D^yV7^ KSt LTU, ^f/l'X/V7^ Kg, 
^.f-A^y^jvy ^ Kg, -f Kg, 7"f ^^^7 ^ KS, 

^tv-v^a^ ^ KS, v'^p^^/1/7>( Kg, jrtf-jv^nsy 4 
Y*%it£¥<DT/\'5r/V^J'Vy 4 Kg-^, t'^^/1,7^ KS, 7p^-^ 
7.;\s-7 4 Kg, i/^D^drt-/PX;I/7>f KSsft }*<DT A'tr~A'*J\'7 
■i Kg ; ^^^v^/i'7 Kg, 7s-;i/xf;k7;V7^ Kg, 7* — 
yPT'n IfAs^jls? 4 Ymt£¥<DT V —J^T }V5r>V7.jV7 4 Kg ; 7x- 
A-j*/v;7^ Kg, MJ;^;V7^f Kg, i/^f;V7x-;V7;v7^ Kg, 
Y )) ^-"f-^y ^=.;v^?vy ^ Kg, ^f>'V7x=./vx;V7^ Kg, 
tVP7x-;l/^;l/7>f Kg, t*7x-/M;V7^ Kg, t7f/U7/V7 
W Kg, ^W7f;P^/P7^ Kg, 7^h7-fe-/^;l/7^ Kg, 
7^^>-h^^^7^ KK&ifOT y— frTsAsy^ K****lffe*L5o 

^vi^A^^f i/ Kg, 7°n fc°A* A/J^v- Kg, 7^/V^./i-^^r-> Kg, 
^.drv-yv^/lx^dr^ Kg, ^ n ^dF-i/A-^VTfc dr Kg, •fr9 s f-A'?> 
jV^^r-y Kg&£?<£>7 )V*c>V7.)Vfo3t^ Kg^, f—A^A-Jft^rv' Kg, 
7°t3^— A^A'/fcdrv' Kg, -St P'^-fe — A^A-*^ Kg&2f©T 
A-^—A^A^driy Kg ; Kg, 7i^xf/^ 
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/l^af-v- KS, 7x-;^p MjV^jvfc**/ YW&ZOT V —jVTfr* 
jV*;\/7£*cis KS ; 7x=/l/^^r^ Kg, h }) >V7.jVfc5r*s Kg, 
i^^/l^cn—zK*./^:^ Kg, K U ^f^x^l/^^drV Kg, 
aL^-jvy x- ^;I/*^r-> Ki, 7°ci t°/U^^— /K^/P/ft^ v< KS. t* 
7^~/i^/i^3rv- Kg, t7f;i/7.^*Jri/KS, ^ ^vi^ 7 ?vW* 

Kg&^COT y-^;^^r-> Kg/O^lf k*L5o J^§itifcl~2 0 

(DT/^^r/^T'>^S ; . ^y/^;H, h/l^T A-g N 1M> ^ p /I'g, 
v^l7$?o -^P>-^, ^^^^(D-^TJ/U/K^^^^tt^tL^l^^tL 

y^m. ^-;vmm&mf bn% 0 y 

>\ 7n^7?y % -fJ-)VT\^, v-^ u^drvvKT ^ ?"Acc 

^7?y, ^w^y, i/xf;i/7$y, ^7°n tvi^r $ ^, v 5 

^r/l'T $ >--*K t*^;P7^y, 7n^;V7^y, v-^ n^3r-te~/Kr 

^t£¥<n>T>v>r~)\,T 5 V ; 7x^75^ 7x=^xf;vr*y, 
-7 x^/V/n tVPT $ WiWy-^/^^^ ; ^7x-;U7 
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y/atVPx-r/p, -f^-jv^—^riv^ >f y^fyux- n-7 5: 

7VK xf^y/f/I/x-r/^ ;x^/U — n — 7- $,pm — ^/K 

7 !) ;>x-7;v, ^ f/t-h'x/i/x- ^yv, y f^7!);i/x-r;K :x^- 

"a*^ ; 7xy — /U\ 7x^ A\ 7xx /l/x- ^/V, ^O-^/I^il— 

^it 1 ~ 2 0 7 ^ y^tf 5>ti5o ^-^/VTt^y 
M)7°Dt>*^7^y > Fy7f/^x7^y, h 
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y T^^r— ;^^7-f ^ ; ^^v^P/fr * 7 >\ -7 ^—st-zo^jUftxy 

y ^WTk^i^SrT y — /i^fcter^— /^s^g^L/c^r y — tv> 

=J-;Vi&-7.-7 ^ > N TiV h^ir— ^^^.^-f >\ 7 ^-T - ^ h — /Uft*7 4 

y— ^^.7^^; y ^(dtK*j^^-^t/i-^^t y — y^3^@g^u 
fc h y (ta^/i-t y — ft^y ^ ^?£H<dt y — ^ft^y ^ 

^utifc i ~ 2 o (Di%4tAmms mmm. 1 ~ 2 0 v^mmtfom 

- S - N -SO2-, -Se- X -NR-. -PR-. -P (O) 

-BR-xii-MR-^u r^tK^^f-. ^w^&f-. $tmm. 
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2i 



7e 



R 



o (Dmikfcmmx*. ^tihfiti^\z.m—x^m^ox^x%x<. * 

^i/yri^S, 1, fziy-T^S (CH2 

= C=) , is* is V ^7i=;wi/yi/yS, ^^/^7^=. 

l^^S^^ig-efeSo q f* 1 ~ 5 ©Sjfc-C C (Mffllfffi) -2] £^ 

aaa; (i) x*mt$fr?>m&&m<k'&m\z.&\,^x. e 1 rxie 2 

fc^i^ A 1 2 <03K«S<03(g^tt, (1, 2' ) (2, 1' ) 
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(ID 




' ' ' (ID 



JilE— jRsS (ID KlSSVvC, M, A 1 , A 2 , q RXJ- r ttJLfB t PI C 
1>«tV\ ^(DX 1 (DM&MbVX^ -fl£5£ (I) ©X©Ri"C0!l*L 

(i) ©Y©tfcw^^Lfct><0fcii3iifc©&#»f 5: t^-e#5o R 

3 ~R 8 tt^^L^tb7K^m?-, ^a^^JDSC^-, j^RSfc 1 ~ 2 0 ©jBHfc* 

43 



WO 99/67303 



PCT/JP99/0340S 



mm, ^-t i~2 o^nyytt»Kis, mm^mmxte^ 
mxh% 0 R 3 ~R 8 ntc^\,^zm—^b^j:^x^xbx<, 

^mit-smi*. m&^-tf (i, 2' > (2, i' ) -mmm^^ l 
— jttst ( i ) xmtsthzm&&mit'frM<vMc{£mt u-c«. (1,2' 

-^.=f-]yly) (2, 1' -cr^W^) - t'X ^^^/l^) ^V^^r) 
A^pyF, (1, 2' -p^W^) (2, 1' -fc** 

(-f^-T^/V) ^Vnz^-^qiJK, (1, 2' ry^C2t°y^ 

>-) (2, 1' -^f y?Xi t°y -tfX vvVrr^? 

A-^n!) F, (1, 2' -^l^) (2, 1' -31^ u >/) -t'^ 

(3 -^^/W ^t 5 '— ylx) v^n^Av^ n y K, (1, 2* -31^ 
(2, 1' -m^W^) - t*^> (4, 5 -"^S/W >-r — A-) 
/V^x^Ai/^P!) K, (1, 2' -oc^l^;/) (2, 1' 
-If* (4 — ( y-fn tVP^T >-r =/H =. ^^b!)K, ( l , 

2' -m^l^) (2, 1* -m^l^^) - (5, 
>^r~ A-) '>3 = !>A^n?K, .( 1 , 2' -rc^i^) (2, 1' 
-m^i/^) -t*^ (4, yf^) 5?;l/3-!) 

A^oPF, (1, 2' -m^-u^) ( 2 , 1' -^Vl/) 

(4-7x-Myf^) v^/U ^r.f^Av 5 ^ p ]j K, (1, 2' 
^t^) (2, 1' -m^Wix) -if* (3-^f;i^-4-^y^at° 
/W^^/v) ^r)^pi)F, (l, 2' -^l/>0 (2, 
1' -^u» - If* (5, 6 — ^9*=^) ^33>)Ai? 
^pUF, (1, 2' -ai^u-^) (2, 1' -^y^PlfDrV) - 
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fcT* M^—Zls) i?/V 3 -^A^P'J K, (1, 2' 
(2, 1' -rc^lxV) -t'^ (>f Is^'^/U) iS/U=i~VJ»i/# D y K, 

(i, 2' -^u^) (2, i' — fy/nk°yfy) -t*^. :/ 
7="-/^) ^vn^^A^^Di] p, (i, 2' -^f^v'lll'^) (2, 

(1, 2' - v^^/l^v-i; HO (2, 1' - v^^vP^y l^) 

(3 -t^Am' ^-/P) ^;^A^n!)K, (1, 2' -v 5 ^ 

^/i^v'y (2, 1' (3_ n _^^yv. 

= i)A^p!)K, ( 1 , 2 ' - y 
(2, 1' fc*;* (3-i-/pt°;W >'f-/i') 

v/^a^^Av/^P "J K, (1, 2' - is* ^jVisV U» (2, 1' 

v5^n^r>A^^ a y K, (1, 2' -^^f/Vi/!) ky) (2, 1' 

(1, 2' -v^^/I^y U'V) (2, 1' -v^^A-v-y 
fx (4, >T=-^) V;v^~V KV"? n y K, (1, 

2' -v^?vl->y U->-) (2, 1' -^f/V->!Juy) If* (4- 
^y/n^yf^) =^ *?j**Jt pi y K, (1, 2' -v?^ 

^A-v-y l^) (2, 1' -^f/Vi/yi/y) (5, 
/M'^—A) S^A' n-^Av'^a !) K, (l, 2' -i^^A-v-yix 
>0 (2, 1' -^fyPVDl/y) fcr* (4, 7-^-i-^Pt> 
^ ^^yw) ^3 - ^a^d!)F, ( l , 2 ' - 
(2, 1' -is* =f-)\sl/y Uiy) t?X (4-7i^;H>f^) 
n^t)A^^py K, (1, 2' -i^ptf/Vi/y Uy) (2, 1' -v* 
* ^A-v- y U-^) t*X ( 3 - ^ =f-iV- 4 - i - tVW l/=r '~JV) i? 
^DA.^oi)^ ( 1( 2 ' -^f;^>y l/» (2, 1' - 
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>^5VW>J; U^) f X (5, 6 — Vt^/U) v^n-T^A^ 

^p!)K, (1, 2' -v?^^>!Jl/^) (2, 1' --YV^nt c y 
t 5 ^) -fx (^^^^yu) ^^^t^Av 5 ^ p y K, (1, 2' -is 
^f/Vv/li l/y) (2, 1' y^a t°y -fx (3-y5^ 

^■^/p) ^/vn^r^Av 5 ^ a y K, (1, 2' --^y^/Uiy-y U^) 

(2, 1' y/n t°y trV) -fx (3-i-^PtVW 
•^3i^^oD K, (1, 2'-y^WJl/y) (2, 1' 

yyp f y -^V) -k*7, (3 -n -y^/iM" ^n^r> 
A'^oyF, (1, 2' -v^^A-v/y I^y) (2, 1' -/fy^a 

t° y - fx (3-MJy =f-;v-y y ^ ^-/W ^^'^/W v?/ixn ^ 
H^nUF, (1, 2' -^f;i/y'jwy) (2, l' -^y^ 

^n!IK, (1, 2' -^f/i^yyuy) (2, 1' y^n fc° 
y^^) -h'X ( 3 -7*^/W ^v^/V) ^asJ^plJK, 

(i, 2' -y^fypyyi/y) (2, i* -y^i^) -fx Wy 
7*=./^) ^ 3 = ^a!)K, (i, 2' -^yf/W-yyi/y) (2, 
1' — * 7- \s is) —fx ( 3 — y f^-f yf-;v) i;/U3^^i,s;^ n 
y k, (i, 2' -^yf;^>y y» (2, i' -y^i^) -fx 

( 3 - i - ycr f /W i^^/v) ^ixn^i t)A^o!JK, ( 1 , 2 ' 

-^f;^!ji/y) (2, i' -y^uv) -fx (3-n-y*5^ 
4l/^=^jv) -y/^ry^nUK, (j, 2' -^f/VyUM 

(2, i* -y^v) - fx (3-hyyf;py'y;M^wyf- 

/I.) ^1/3^^.;^ y K, (1, 2' -^f^yjJM (2, 

i ' -yf i/y) - fx ( 3 - h y y 7->v > y /p-r —su) y>a- 

C2 y K, (1, 2' -^7x^v'y yy) (2, 1' 
U>>) -fx U Is^^jV) ^a-^.^qij K, (1, 2' -V? 
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7x^v'!Jl'y) (2, 1' -t^uzs) - fc ^> ( 3 - p< ^/wf >-7* 
^n^^A^nUK, (1, 2' -^yx^i/iJl/y) (2, 
1* -^fuy) -tf^. (3- i -^ntv^yf-^) v>Vv=J — »>A 
^nUK, (1, 2' -^7i-/k>!JUy) (2, 1' -p^Ui') 
-fc** (3 — n — Zf^/Vj *s*f~A') ^as^^pJK, (1, 
2' -i/7x-;^>yv/y) (2, 1* -^^l^i^) (3-M) 
^^/P^y/U^^/PW >"7*~ /l0 J»is? u V K, (1, 2' 

-i?7s^->!J l/J') (2, 1* -p^l^) -t^ 
/V V U >-t=" - n^r>A^nJ) K, ( 1 , 2 ' - v 5 ^ ^/W 
^» (2, 1' -v?^f/^>!)ky) (3 v^ls? 
>V) (3' —* s f-)\'*/ / ; as<Z/?i/ziL-/]s) i//\szi^ry J**/? v 
y K, (1, 2' (2, 1' — ( y-fxi l^yfy) 

(3 ->^vH^ n^>-^ (3' -^fyVv-^pXy^^x 

^r:r>A^n!)F, (1, 2' -7^f;W>!) uy) (2, 
1* -m^^;/) (3-^^yUv^^ (3' 

V^L^>? -JxL^jV) ^^^H^pDK, (1, 2' -^^u 
>-) (2, 1' -p^l^) (3 ef-fr*/? (3' 
-p^Tvl'S'* v<l/fri?aL-;\s) n y K, (1, 2' 

(2, 1' -^y7°ok°yfy) (3 -^^vi^* n^i' 
#*J=^=.j\,) (3' -*^A,*s9 ^n-^i^ 
cz y K, (1, 2* -p^U^) (2, 1' -^Ix^) (3-^^/u 
i/^ n^>-^ i^m-yp) (3' =f-)V-y$ u^<^"5> i/m-^) i/^n 
= <)A^ny K, (l, 2' (2, 1* ->f77°Dlfy 

f» ( 3 f-fls*/? xn<S9 i?^=./l>) (3' -tf-jVis? 

^s^-zv) ^3-^a^dii k, (i, 2' -^y^ptifV) 

(2, 1' — fy7nt°yf^) (3 -p« VL^y? 
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(3' -ff-jv*/? u^-yfi/^—ji') i/s^ — VMis? cry K, (1, 
2' -v^^f/Vv'U^y) (2, i* -^f/^>yi/y) (3, 4- 

v>V T-slsis? n^ls? v?rc-/U) (3' , 4' - ^ ^-A,*y# v<y# 

(2, 1* — fy^PlfiJfV) (3, 
— /U) (3' , 4' - ^jVi/V n-S^i^n^/p) ^3^i)A^ 
^nDK, (1, 2' -^f^/Jl/y) (2, 1' -m^i/^) (3, 

4- v J ^^/^->^a^>'^^ai-/V) (3' , 4' -v^^vPv-^n^ 

^n^^A^py K, (1, 2' -cn^lx» (2, 
1* -fT-lsls) (3, 4 - f/Wi/^ u-^^ ^cn^/P) (3' , 
4' -i/^f/V^P^y^i/x^/i/) v^/p-zi^? a c?^ u y K, (1, 
2' u^) (2, 1' -^y/nt°yf» (3, 4-v^^/P 

v-^ d^^^-^oq^/P) (3' , 4' -V^5VW>;? P^y^^x^ 
v?;V3^t)A^py K, (1, 2' -^l^) (2, 1' 
is) (3, 4 - ^f/l'i/^ u^.y9*J*L=.jV) (3' , 4' -v 5 ^^ 
/Vis? v^Lls? i?j\/^i=-t7 J*t?-P d y K, (1, 2' -^^ 

(2, 1* —fy^Pt 0 !;f» (3, 4 - i/t^tV^? X2^<ls 
#Z?3L=-;U) (3' , 4' — i?M3-A'is# n^Z/f i//l>=i^ 

^^pyK, (i, 2' -^y^ntfy^y) (2, i' — fy^ 

n^yf^) (3, 4-y^f/Vi/ ; 5'P^>'^i?xx;v) (3, 4' - 
^yf;Wo^y^i;x^) y/i/3-r>^py K, (l, 2' 
-^f/^yyi/>) (2, i' -y^f^yyi/y) (3-^^v- 

5 - m^/i^^^ ^ni-yV) (3' -xf/l/J/^ 
v<l/p i/3L=.;V) 3x»)i,v/^ p y \f f (1, 2' -V^^A'S/' 
y ^» (2, 1* -v?^ ^-/Pi/y U>>) (3 5 -m^vv^ 
^ n^V^ (3' _^^yp_5' — ac^-A/^ tx^>£rs?;n 
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^^t>A^n!)F, (i, 2' -^f/^>!)M (2, 
1' -i/fJ-fri/}) (3 5 yzfxnfjUis? 

?i/^=-jV) (3' ~^f-/U-5' --f V/n t>>-^D^y^ v^x- 
/p) ^^^^^pi] ^ ( lt 2 ' -^f/wi/p uy) (2, 
1' -^f/^UUy) (3 -y^vU- 5 -n -zf^/Uis? n^>-^ 
v?m^^) (3' - n --f^Asisi? p^y^ i^n^/p) 

v 5 /^ !) K, (1, 2' (2, l* 

-^^f^>!) Uy) ( 3 *f-}V- 5 -7^— A>*/9 vis<>>i/^~jv) 
(3' -^^Vl'-5' n^y^ ^a^Di 

^pjiK, (i, 2' - v^^/i^y uy) (2, i* --ry^nt° 

VT'^) (3 - jt^Jl-- 5 -3L<?-;Ui/? v^i/f i/=c.-;u) (3' - ^ 

(i, 2' -^f^yM (2, i' -^y^nt'yf y) (3 

— ^ ^VV- 5 - i —-fu v~<y?i/^~/U) (3* 

5' - i -zfxj Ifsisi/f U'O'f i/^^;u) vvP =1 Jxi/p u V K, 

(1, 2' -v 5 ^ ^vwyy u-y) (2, 1' -xf y^nfUry) (3 

-^^VV- 5 -n — -??-As*/9 xn-O-fi/^^/U) (3' 

- n —-ff-Ast/t xxs<^9*J=e-~A>) ^/V3^t)A»y^py K, (1, 
2' -S^fvl^y l^y) (2, 1' — fy/n^Ufy) (3-p<^ 
/V- 5 -7^— (3' -7i 
=. Asis* v^l/it^—jv) ^3 = !)A^n!)K, (1, 2' 
^Vt->y L-y) (2, 1' -xfl/y) ( 3 5 -m^^cy^ 
n^Sy^ (3' _^^^_5' -oi^/ui/^ v^m- 
/P) ^nx^A^P'J K, (1, 2' -^f^ypl/y) (2, 
1' -ac^-Ui^) ( 3 ^vp- 5 - i -^n tVi^^ n^iy^^m- 
A") (3' - i -Zfn u^>> ? i/=^=./V) i?A, 
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n^r>Av^ a ]} K, (1, 2' (2, 1' -3c 

^U^) (3 f-fls— 5 - n -Zf<?/W>? u^^p-J^—jV) (3' 

— 5' -n -•^'f-jVis? u^L^f v/;^^^^ 
n y K, (1, 2* -^f^Ul/y) (2, 1' -3L^>0 (3 

— *?->V— 5 -7^1— n^^^i^ai^^) (3' 
-7s^>^n^y^ i^n^/V) ^as^^B'JK, (1, 2' 
-v^^Ui/y (2, 1' -ff-UZ/) (3-^^/1^-5-31^ 
/Ui/^ n^^^-^m-yp.) (3' _ zr.^,v^9 u ^y-^ 
zn-yl,) ^as^pyK, (1, 2' -^f/^>yi/y) (2, 
1* -^^t'V) (3 —*?-fls- 5 - i fcVVv^ P^i'* 

fls) (3' - i -T^n bVVv-^ a^y^ ^m-^) 

=i~$A>i?? n y K, (1, 2' -^f/^>y l/^) (2, 1* 
fl'V) (3-^^-/l^-5-n-^/^/Pv'i5'ci-0^v ; ^^/P) (3' 
-^^vu— 5' - n 9 *J>zr.~ /v) i?;v=i=-?J»*Jt 

n V K, (1, 2* -^f/^Duy) (2, i'-^^w>-) (3 

— ^ ^VP — 5 - 7i=/W n^O^ v^—zU) (3' -^^-^-5' 

— -7z^=-)V^2 i/=^=-;U) *J/V=i=- $J»iS? U y K, (1, 2' 
-m^w^) (2, 1' -^l^) (3-^f^-5-i-/ntf;V 

n^^^^m^/ix) (3' -p«5vP-5' - i -7ot°/l->^P^ 
S^nsfrAS^n JJ K, (1, 2' -xfl/^) (2, 

1' -^y/ni^yfy) (3 -^fvv- 5 - i -^p if/vs^ p^<^ 

^v^c=. ;v) (3' — ^^vu— 5' - i — tVl^v-^ a^>-^ 
;V) P y K, (1, 2' (2, 1' 

5^1^^) (3 -*f-;v— 5 - i \£jV?s# n<<ls#i?x.^A>) (3' 

^pyK, (i, 2' -^uv) (2,. i' -^y/Dt'yf» (3 
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-tf-A'— 5 - i —-fvi n u) (3' —ff-jV— 

5' - i -Zfu n^^v?m-,lx) -^a-i) Av?^ V ]) Kfc 

if & ^ b <Dik&m (C jo 5 S^A- ^-^A^f ^ ^Xte ^ 7 n r> A 

(b) ^©n© (B-i) ^Hxit ±ts (a) $Lftoym& 

*L«U ^•rtbCD^<D-C^^-C*#5^ > ^O-^Jt (III), (IV) 

( [L 1 - R 9 ] k +) a ( [Z] _ ) b * • (III) 

( CL 2 ] k+ ) a ( [Z] ~) b • • • (TV) 

(/c/cU L 2 liM 2 . R 1 0 R 1 X M 3 , R 12 3 CX«R 1 3 M 3 
"CfeSo ) 

c (in), av)^*, l 1 tt/i~r;*&£ % cz] ^is^r^^- 
v cz 1 ] tz 2 ] ~, cz 1 ) ~tt«»<z>s*s5c*^Jg 

•a-Lt7-^yf/ibt> [M 1 G 1 G 2 • • • G f ) ~ (::t\ M 1 
fcfcJl#3#^Sg 5 ~ 1 5«e5cilf, #*L< 3-1 5^tc^ 

£^i- 0 G 1 ~G f tt^n^TK*®^, ^n^yff, i ~ 2 

0©7^^H, eHU*2-4 0©i?7;v^7 5yS, ^Hf $c 1 ~ 2 
0©7/>3^>S, ^*t6~2 0©7y-;H, mm%C6~2 0<DT 
])—/\sT;U=i*^m, M7~4 0©7/l'^7!)-/H ) &ilH&7 

~ 4 o ©7 y — /i-T^/^m, t%m%t 1 ~ 2 0 ©ap y ^«*^<t:** 

2 — 2 0©^^n^T-^^t7K^S^-t-„ G 1 ~G f (DO t,2 0^ 
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(Dm^^-to ) > CZ 2 ) "fi, (pKa) 

m^-, fcmm i ~ 2 o©7/p*;h, M6~2o©ry-;n, r 
/udr/ur y -A^sxiir y — /ur^^/H^/T u r 1 0 &t>*R 1 1 « 

r y — /vg, T/v^r/pr y -;nxi*7 y — /u-rvi^/i-g^-t-, r 1 
3 te-x ^7 7x^^7^ y ^, y ^ u -yr =-^<D±m^nii\L^-^: 

^-To ki* (L 1 - R 9 ) , [L 2 ) <7M;T^fffi£fcl?l ~3<7)H£Su a 
«l^_b(D^fc N b= (kXa) -e&5 0 M 2 tt, JI0»!#3fefU ~ 3 . 
11-13, 1 7 M7tm&<a&h<D-?%><0 ^ M 3 ^ j^^#^^7~l 

^r^y, n, N-^f^T^uy, h y ^ $ hiJx^ 

7^y, MI-n-7f/V7$y, ^f;v^7x^i/r?y, t'yv^, 
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So 

fvWfrft*f«r#tf 5 R 10 , R 1 1 (DAfr^Ut LTfi, > 

p-* h*is7 &mtf sr t*s-e#, r 1 3 tfmft^jt l 

Sr k&X*%Z> 0 M 2 © jy£#ij £ Ltli, Li, Na, 

K, Ag, Cu, Br, I, I 3!i^^ff5rtiSt^, M 3 (DM 
0»J£ Ltd Mn, Fe, Co, Ni, Z n ft £f£:W 5 £ t ^~e# 

*7t, CZ 1 ] ~\ -Tft^^ [M 1 G 1 G 2 ---G f ) fc*$VvC, 

M^M^JtLtliB, Al, Si , P, As, Sbftif, £?£L< 

ttB&t/A 1 3&5WP>*L5 0 £fc s G 1 , G 2 ~G f (DMt&Mk bTIi, 
i?r^/P7 5;Si U^f/V7^I, i?xf^7^ /Sft^ 

^^/P^, n-^ntV^g, -fy^DtVuS, n-^f;vS, ^fV7f 

n — ^-/WS, n — x^f =r v-;l^S, 7 =-;V^, p — h ]) jVHk, 
s<^is/^m, 4 - t -^f;P7i = /PS, 3, 5 - ^ 5^:7 ^^/Ug 
ft if, An^IfiU7yi, ttS, Hift, 3t7^, — rrPJji^^ ^ -^• 
^r#<'(b7^<li?gt tt p -7/^0 7x^1, 3, 5 -5J7^B7x 
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=-/Hs, ^y^PD7i^S, 3, 4, 5-^)7^0 7 31-^ 
S, ^y^7^tD7i-/H, 3, 5-fc** (MJ7/Vtn^f^) 
7 * t** ( h y ^ ^vV*> y /W) p< fyl/S/i £\ *T«M * P W K 

7 * =./Hfflg(| * if j&Sigtf ft £ . 

2 ] "©Ifr^li: Lti4 h y ^ y^/p*yir^y (cf 

3SO3) ~, t'^ (MJ7/^n^^;^;U) ^f;l,T-ty, 

t** (M)7^to^^y7^/)^;i^) 'O^/ur-^y, t*^. (hy 

7/Ptn^^^^M-;i') 75 K, ii&iH^T— (CIO4) ~, 

h v y^^-ugtmr—x-^ (CF3CO2) ~, ^t7^*P7yf 

■^•VT — (SbF6) — , 7/V^-P^/P^V^T — (FSO3) 

~, ^Dn^*y87=ty (c 1 so 3 ) ~, 7/v^-p^/v^^^ 

7-^/5-7^7^^ (FS0 3 /SbF 5 ) ~, 7;l/tD^ 

yWJfci^T — ^">-/5 -7 v\\L%M (FSO3/ A s F 5) ~. h y 7>V 
jrn* ? >-7.s\s7fr^m/ 5 -7 yfcTZ/J-^l/ (CF3S03/SbF 

5) -ftifSrW 

ft*Mj£-rz> 4 jrismt&m, -tt&t>-h (b-i) fifc$Mt£-*&a>Aft;0!l 

t Lttt, 7" F77 T - /HHJ^ h y ai^UT^^E-^^A, fh77x- 

;HW8fch y -n-yw^-!)^ 7^ l>7 7x^/Hih y ^^/v 

T^^t— !7i>,, 7- h 77 ^—/UMM^ h 7x^1/7^-7^, r 
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J^mm^yiy/^ ( h y -n -z/f-J^) T^-^A, X b77i^H 

t° y v 5 — 17 a, Th7 7 ai^naifi*^ ^ ( 2 - v-r / 1° y a) , 
rh7^x Hy^/^D?!-^) mm h y - n -7*^7 

r7A, 7^7=^ (^y^7;^D7xx/v) 588^ h y T^—AT^^e 
— 17 A, rf7^rX (^y^77VtP7x-;U) fili^^ h 9 — n - 7*f- 
^7^^!)^, 7^7^^ <^>"^ 7* =.71^) Iifb7^ 

^v^TV^e^A, r b7^ ;7^^/i/) 5!$^<^i7 

( h y - n -7^^-71^) T>^ — !7A, ^l-T^T* Hy^7^n7 

tn7i-yl-) «M7x-/v iff/V) T>*=—?J*, "tY7*^ 

7 MWi* 7-A>7=. y =-7-^, ^h^^r* 

^^7/P#a 77^^^) fljlifc^.?* 5vI"T= y = !7 A, -T^h^^r^ 
^7;VtP7x=;k) fli^ h y> *f-jV7~ y — !7 A, ■T'bT^T* (^>- 
^/l^-n^nyiT) mWt^f-^tf]) v 5 — 17 A, ff7^ (^^^7 
y^n^^-zv) 18^-<^i7/Pt o y r7A, f h7^ 

'tn7x^) ■MMTvi' (2-i/ry t°y v?^!7A) , ^h^** 

y^7^tn7x-^) fiH^^^^/W (2 -^T / t°y v?^!7A) , 7^ 
h7*X (^^7^tn7x=;U) 5^ ( 4 - / t° y S?=. 

, ^h^3r7< (-^^ $861 h y 7 ;c — A* 

T^h^^T* [If*. (3, 5-7'M7;^P^f^) 
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AO 5H8$? (1, 1' -.^WxP-fe^^A) , 7h7^^ (-O^ 

(B-i) ^-cfos. t£ (a) f&ft(om&&m{t&!mkKfci. 

-75. (B-2) tfc^COTA^ L-Cli, -fl£*t (V) 



R 1 4 R 1 4 

~^A 1 - O (r- A 1 - O AT • - - C V) 

R"^ | ^R' 4 

R ' 4 



(it^K R 1 4 ISj^itifc l ~ 2 0 „■ L < 1 ~ l 2 ©7;^;H, 
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t>£l\ ) 

T?*$ii5ittr/v$ J ^rih>, Atf-JK**: (VI) 



A 1 -0 -V 
R 1 1 



(VI) 



( 5£f>, R 1 4 ^.t>*wfiBufB-^xt (V) UifcittS 1*1 C-C&3 0 ) 

mn-tZlrm. ®&mm.tel?\ztt£tix^<s>1fe&7k. «R«R4b^fll4fe 
-efflux <b<fcv\ 

(a) mmi&ftt (b) ftfettt^to^fflsd^j*. (b) mm&ftk\. 

X (B-l) ft'g'fcSrJBV'* B\ */Vlfc-e»*b<»4l 0:1- 

1 : 100, £ 9 L < 2 : 1 — 1 : 10 <E>t6ffl;6SS£ L < . ±HE 
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v. mmf£}-?te\,\ (b-2) it&yo*m\<^tcWr£-ia*. ^/uitx 

tftt. L < 1 : 1 ~ 1 : 1000000, <fc <9 # £ b < it 1 : 10—1 : 
1 000 0, $ £ b< til : 10—1 : 100 0©$fiffl-C&5 o 

fctK ^W-e*V> 0 ifcfc, fcfe$£/£# (B) tLTtt (B-l) , (B 

- 2 ) want ti n -msx.km&-&t>i£x m^z^k^xzzo 
*&wo>mmxmz.*svz>'SL&mMMn. -his (a) j&&&xf (b) 

^rr% (c) f£ft<D&mT/\s$=-VJ*ik<a-Mk ttli, -jftsSCvn) 

R 15 vAlJ 3 -v ••• (VII) 

1-20 ©7^3 ^ifc 6 ~ 2 0 ©7 U -/VSX«a u ^ VJ!^ 

h!i^yyf^7;v^!)i», ■^^f/l'7;^;-^^D!) K, v 5 ^^ 

5^!)A^DyK, i?p«^7/V5 = !?A7;i/tlI K, ^y^f;u 
7^5-^At KU K, i/xf;P7/V^")At Ky K, ^i^/VT/W^ 
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^h<o^mr/v% -ZMtsfatz— mm^xiyj:<^ ~mu±&m 
mm (a) ftkmf&ftt (c) mm^t(Dmmm^it. ^/^ttx^ 

L<«1 : 1 ~ 1 : 10000, &*) L<ttl : 5-1 : 2 00 0, 
^Wf^Klil : 1 0&V>L1 : 1 0 0 0 LV\ ft (C) 

^^oMit^^s^-cte, ±jzel/c (a) ^ % (b) 

(C) ^Srfflv^^«S*fcSrtT5ifc<>-e*a. 
^flt&tttt. (A) 00*. (B) 3 r kiz& 

(b) ^^fflfj^cD^^^\ f&m^* b(D{&mz%}&&)x° 

fc<5 0 Sfc, £ibf^ (A) (B-2) ^Srg§tt$-arS^i:{n 

<fc<9, JbfB^k&tfl^ ^*l*fiJtt^.e>*bS. 

^gHBsfiffitt, ii^r- 2 o°c~2 o ot, £f£ l< te- iot 

~1 5 0°C, ct«9»^b<{iO t C~8 OtJ-CfcSo ^fllgHtt^^V^-Ctt, 

LTIi. ^«J^tt, Si02, AI2O3, MgO, 
Zr02, Ti02, Fe 203, B2O3, C a O, ZnO, B a O, 
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^7^7 7^^-, # — aKi'ft^tfSajfetf fe*L5„ mbo^T? 
It #l:Si0 2, Al 2 0 3 «U\ ±fZ«gHt^mftte. 

— Jj, ±.&&>*\><D&fck LT, Mg C 1 2, Mg (OC 2 H5)2 ft 

¥(D^y^VM\L&mtei£^ixnzfr%-i&&Mf> r 1 6 xx 1 yfi 

■C, R 1 6 tt&KljS 1~20 OTA'^S, ^3fcf£ 1-20 ©7 71/3 df 

'>lXliM6~2 0©ry-;H, X 1 li^Dy^^xtt^ii 

1 ~2 0 (^T/P^/l-S^^L. x 1*0 — 2, yliO-2T*^ x + 

y = 2T?JfoSo #R J 6 &tf#X 1 tt*jh,^*LPJ— X?h£< , 

^fi^-fts #y^v>, ^y/P^^, m^^fi/y, *?y 

^^Kf~:}oV^TfflV N biX'5}fi.$ s: < !: LTI4> MgCl2, MgCl (O 
C2H5) , Mg (OC2H5) 2, Si02, Al 2 03/.CMJL 

tl~3 0 0/im, L< lilO-20 0/im, <fc <9 U < 112 0 
— 10 0 /imt'feSo 

*/c. te^^lt^®««. iiS l-1000m 2 /g. ^L<I15 
0-500m 2 /g. lffl?L^Wilii^O. l~5cm 3 /g«0*t< f*0. 
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3~3 cm 3 /g-e£>3o 

-T;\> • • if • y • • y^rc^, i6 0t, ST 

3 0 9-<-v? (1 9 8 3^) #HS) 0 

£ ±tatef*«, oo~ i oo ot, u< is i 5 o~ 

f&ftRV (B) #*L<t* (A) MM 

ft&X* (B) ttjBt^^©W^Sra«p**50^a*LV\ 

f^Sffct^ (A) &Lft&Xfi (B) 
^Siteoi^TWu #^flnl|5g£ ti^ifi. Mx-tf® (A) fft#ftt* (B) 

*-c (a) ^^&t5 (b) &&(0'>te< k h-jjkm-errzjim. d>m 

(A) f$$t%.Xf/Xfe (B) ^i3fir«T/i'§ = ^A^ttXH:^ 
n^V&^^SWfc-a'ttfcSrRJS:****^ <3) (A) (B) 
^Srfi^fe«F$*fc©*>. (B) (A) 

<D (A) ffeftk (B) fife^ t Of fttRJS^ jtftc t 5 
<D (A) f&&b (B) ^t©fftl^i^LT, m&*&fciS^Z>* 
8kti:k**m^2>Zk&X'%Z>o 

5 k Lxnhtitimmi-i. ^t^mmm^n^xmwk u 
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^^{CSSVN-Ci*. (A) f&ftRXf (B) /&#<D'># < t t> — 

(A) j&:9-&t>* (B) ^©/K^tfe-^t^ 
£ $ fel^SKJ: OMIB (C) fifc^©3fir«TA'$=i>^ls^*«r*P^., 

xf l/y/iif©tU7^y^gff~2 0 k g/cm 2 jDx.t, -2 0 — 
2 0 Ot:^U^~2 0#^@S^{ifi-^^v^^ J ?-*^^ii:5^£ 

*$S93fc:*5lvttt, (B-l) S*JtT? 
#f £ L < «: 1 : 5 — 1 : 10000, «£ D L < ft 1 : 10 — 1 : 5 

oott5<D^itL<, (b-2) ^^-irffi^tcD^fflfij^^, ma 

tt-e^f* L < ft 1 : 0. 5 — 1 : 1 000. <£ <9 L < Ji 1 : 1-1 : 
5 0 k-rZ<D&mit. Ll\> (B) ^tLtrS«±^LtfflV^ 
(B) ^c^tS^tCD^fiJ^^Sft^X'JilBfeiffl^^feS 

^i*sa*Lv^ (a) f&&t&m:<Dmmm&t&> s*jt-c% 

L < 1 : 5 — 1 : 1 0 0 0 0, £9 U < 1 : 10 — 1 : 5 

(b) ^ c (B-i) rftftxte (b-2) fife^] km.fct<D&mm 
^{sr-r 5 r t ^&§o r. « «t p m hxmm £ ^fc^^ws^M^ 

0¥JStt8tt, iiS 2 — 2 0 0 u itk L<lil0-150/im, # 

f££? * L < ft 2 O — 1 00m m-e& «3 „ Jt^M^«. ilS 1 2 0 — 100 

0m 2 /g, L< 12 5 0- 5 0 0 m 2 /g T?&S 0 ¥*SftSi«2<j 

m*«-efe5 tfi-a-^t'^^ti^i-Sr 2 0 0 Mm^r® 

^stfi-a-^'foft^Jia^ii^i-sr ti&sfcs, ttmmmtf 2 om 2 
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X, feW 1 0 .0 g $>(Dm&&mm\-Z, iiSO. 05-1 0 g> #K0. 1 ~ 
r. <d <fc 5 tnjifls fctefSr-f 5 - i «t o T lift ft ij ffi v n »g&# 

15-50-20 0^ <fc <9 L < 0 ~ 1 3 Ot^fe-So 

it) ds»*L< «i~io 8 , Itlnoo-io 5 

k g/cm 2 G. #^»*L<f4^rjE~l 00k g/cm 2 GT'fe5. 

m-&fem&m^5M&. -o-tf>-, h^>-, ^i/^, ^ 
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iHifi-g-Mte, iiS- 20~20 ot\ b< «- l o~~ 
lilt, ^fl&ttW-ffc**, JlgJl£J££Hb7Mf, ^*6££iHb7k3ii, 

^Mdfi3^*5^TW:, ^«fi^^fi£<fe<^«IS3ttS [77] (1 3 5tf 
# V ^*pXMfe) fro. 2f~i/V y hVgftl, <RH£0. 5y*i/}) y h/P 

fiSc«b©*asi ~i 0 0 0 0 g> 1 o~ 1 ooogt^^i o\^0kW 
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-2 0©o-tW7>fyM<C5^Pe^*i^ C (a' ) fifcfcO 
(-> (b) at^JSrl 0 p pm£k±.mtoL±i><DX*3b& 0 

(b) J«»©3t«^ltts tV^l^itt^{ST^*5 r i 

#y t^/u^ d^^i^^. TKy t*~/i^>^ o-s^^^^o 

^s#^t/p ^ ~ ? P - 1 - -f^-^^mT^ 5 - ? Ai^ 
sistf^m-r h y ^a^w^So v^^y =f^y,v\? h— /^xte 

^©^ft^Ltli, i^-O-^y fyy^f h— /V, 1, 3:2, 4- 
fc*X (o-3, 4-^>f/^y^iJfy) yyUt'h— 7K l, 3:2, 

4-fc*X (o-2, 4 -^y ^/W^i^y ^V) y/Hf 1 A\ l, 3 : 

2, 4 - tf X (o-4-xf^y^ijf» y;l/f 1,3: 
2, 4-fc*X (o-4-^PP'<>:/!)f» V/Hf h— /K 1, 3: 

2, 4-^^!)7yy^t' h-^^^tf btb^ 0 *fc, Mcfcmz 
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;UKM 1 6 0 0. /*<i is? y ^^;VKM 1 5 0 0, ^2 V *?;UK 

mi 3 o o m>m-fbfr%o 

-7"-f K K ^777-fK 7VV$ — 

Tk^T/i-^-^A, TkSfcft-v^-*^*-^ JSSte&SN'^* 




. • « (Yin) 



(iOK R 1 7 (*7KmJF^Xttj^*^:i~4<DT/V^S^^L, R 
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tel3m2£r^U n*si ©<b#m«l £ N n jft* 2 (Oi: #mtt 0 U 
Ma*7Vl'.S=!>.*0>i:£mttl £ % ntt2Sr^i- 0 ) 

h «p § #ub&^ ^ -r a m -e & s 0 
is^i/i?y^>'y/i'\?h~-/i'<Dmmw<DM ! t£Wbvx\-z, 1, 3 = 2, 

4-tf;* (0-3, 4 - v^y^vw-^v^y ^V) y/vfc*h— /K 1, 3 : 
2 , 4 - tr* ( o - 2 , 4 - >>v f/Ky^; y t^) yvnr h — /k 1 , 

3:2, 4-t^ ( 0 -4-xfM^!)7 i y) y/Pt* 1 A\ 1, 

3 : 2, 4-fc** (o-4-^D0^yi/!]fy) y/Hf 1 1, 

3:2, 4-^v?yfyy^fc' h— /i^asiptf bttSo 
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p p m£AJb-efc 50~3000pp mtiWit. LV\ SSiPfti&S 1 0 p 

mwfti. ffimvL&<D&&frb. mmm<Dmm\z, 1 o o o P pmj^r, 

— 3 0 0 O p p m^T, Mt-tt 1 5 0 0 p p m^T, 5 

/vt'h— y^xfit-^ (s^ywo?* y xy) y^t'b-zKi^, 120 

O p pmJ^T. Mt-tt6 0 0 p pmKT, #^fi3 0 0 p pmgTtf 
5©W*Lt\ «!I yi^lit$)5ti!J ^iN aitli, 5 0 

0 p pm^T, Jg(-f*2 O 0 p pra^T, <RMdW: 1 2 5 p pmtlTit 
5<£>3W£LV\> fiyyiAltm 1 9 0 0 ppm«T, St- hi 

1 5 0 0 p pm^T, mz.K5 0 0 p pmi^Tt-rScDdW^ # 
fr?&m^Z>Wr&, SBaM^ttliO?^MMR-eft, 40 0 0 ppm 
£AT. MI-«2 0 0 O p pmgJlT. 0 0 0 p pmit50^$f 

-NU - 1 0 3 0 0 0 p pmJ^T. MlCttl 5 0 0 p pm«T, 

#^{2 5 0 0 p pm^TttSO^SLV^. 
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t. mmmt. mm^mzxm^hti^mmumt^mmmmi-^^ 

[II] 

j'wu^mmmmj&vo m ^t^^^^ [4] &u^p t^^^tf 

JHt&SC2U C5] 
[1] /nkV^l^ 

^^(D^atV^l^M, TSEO (1) ~ (2) ZmWh-fZ 

(1) 2 5X:<D^3i-V-^izmm-i-Z>J&ftM (H25) !jS0~8 0lt% 

(2) DSCiiJ^&l^T. (Tm CC) ) £^£&V^ N !&VM* 
Tm^ti^ttTmiStWiAH (J/g) #T|2<DM#£^c 

i- 

AH^ 6 X (Tm- 14 0), 

££>Kite % rsso (1) ~ (3) *mfrt-rz>-7xi t°i^^s^-efc 
(i) #fi^pvh^7^-m52 5 < c^Tt?^ttii--5^a (w 
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25) A520-1 00 «9 , 

(2) 2 5X:<D>^*(-9-^zmm-tZ>f8i.ftm (H2 5) ^0-8 0lt% 

(3) DSCffiU^l-^T, lftj& (Tin 0t) ) £^:£ftV^ il&V^ 
Tm^ti^ttTmtifSMiAH (J/G) ^TfEOM^^fc 

-f 

AH^ 6 X (Tm- 14 0), 
S^T-eigft-TS^n t°U^^M^^C0^» (W2 5) tfS2 0~l 

ooii%-efc5o £?£L<te, 3 0~i 0011%, #K:£F£L<ti\ 

5 0~10 0li%tfe5 o W25li, ^nt°l/^i^^ft^ 

t&Mvk~$-z> 0 *3g^*^-cw: s W2 5^2 0%*«m 
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(a) m^m 

mfrfeife&U&i 3 5t|:||iLtTREF*7^l:|AU Hk^^X* 

(b) 

TREF*7A : G L^-f^i^^thM V U ? frU "7 J* 

(4. 6 <*> X 1 5 Omm) 
:7n — fe/U : GLt-fxy^|tl 3t^ftlmm KBrt;V 

: -fe^v-^r^^^ SSC-31.00^ 
-Jls :GLt^^^ttl MODEL5 5 4^"-^ 

TREFt- : G LlM^^ftffig 

-%kmmm& ■ m^nmnm rex-cioo um^ 

FOXBOROfrSi MI RAN 1A CVF 

;\s—-7° : '</ls=i$±.Wl 5 0 0 ? n ]} y h/Wl ^ 

(c) $J^3M* 

: o-^nn^yfy 
fsm$M :7. 5g/y 7 ^ 

SAi : 5 0 0 •^-1' ^ P U y h/V 

/K^^* : 2. o ^ y y y 

tfeffliSEtfC : 3. 4 1 n m 
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*&m(Dzfv t°t/:/^Bi^#te, 2 5°c©— ^rif^^^ttl-rs^i 

(H2 5) ^0-8 0li%t*fc5„ #£L<f3, 0~5 01I%, # 

<nmm 1 ft 3 v n t> »$> 5 ^fc o # o S^^f. v n ft v £• ^-f-|g 

h 2 5^8 omm%*m*-z> t . , 

ft*3. H2 5<lrtt. /o^i/y^l^oli (wo) tmm&W$: 

ma (wi) srsyjeu ^ii<fc«5tf»L-c**fcSft«'>^-efeSo 

H 2 5= [ (WO -Wl ) /WO] X 1 0 0 (%) 

*&m<Dzfv ifU^m^-m-i. D S C$J?£fc:*>VvC. (TmCC)) 
«T*3fcV^\ gfeV>tt^V>ttTmSr^i-4&^H:TmtiWW!RSf!k*AH (J 

AH^ 6 X (Tm- 14 0) 
£ L< 

AHS 3 X (Tm- 12 0) 
AHS 2 X (Tm- 10 0) 

• dsc-7) «3p|-io 

mg§:iifiiT2 3 o°c-e3^-^^itLy t c^, i o°c/#-eo < c£ 
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iZ.te s TIE CO [a] ^Dt»|il^Xli [a* ] /n^l/y*l 

^p^^oifi/ywi^ii, ria« (1) ~ (3) 

(1) ^V^^^^K^^ (mmmm) 2 O ~ 6 0 ^/P%"e£> 9 > 

(2) 7±*^>j> y (r r r r ) t (1 -mmmm) IfiT&tD 

[r r r r / (1— mmmm) ] ^0. 1 

(3) cr-v F/77>f- te*5tt3 2 STOT^ttii-Sfife^ft (W 
2 5) ^2 0~1 0 0li%-C*fc§ 

fmmm O^fcot c> ft £ #tt^<E>(B; £ £ S E © a< 7 J' * *t 

^ft^y y^y^ y Kf>* (mmmm) ^2 0^/P%*?^-ef*. ^fco 
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|DC< y^^'OPy Vftm (r r r r ftm kte. tfy^u t°U^<fr 
KWi-C©7t^^-efc5 0 [r r r r/ (1-m 
mmm) ] (2, .LSE^^^ y b*miL<Dftmfrb&#> hfr, 

Mi^^^siijttM©^- £ h t>-rmn~e& z> 0 r (Dm** # 

■&Vf<D [rrr r/ (l-mmmm) ] a* 0 . lSrgiSHfco^© 

(4) 7< y^<>? y (mmmm) ^ 3 0 ~ 5 0 %X*& <9 , 

(5) y K#sp (r r r r) t (1 -mmmm) &Tti<D 

[ r r r r / (1 —mmmm) ] S 0 . 0 8 

(6) #^^n-^ h^77 W-{i*5tt5 2 St^Tt^lfltS^t (W 
25) ^30~1 00 -5 

(7) y Vftm (rrrr) t (l-mmmm) ^TIcKD 

[rrrr/ (1 —mmmm) ] ^ 0 . 06 
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(8) #ia^n-7i>//7 7^Hi^5 2 5x:&.T~emM-rz>i&ftm. (w 

25) tf* 5 0 ~ 1 0 0 M:%T?&5 

v'a^ (GPC) ffifCJ^ffl^L/c^I;^ (Mw/Mn) dMJ^T 

s^/xiir h7i) 1 3 5x^\z.x®m \,t.mmm c tj ] a* o . 

5~15. 0f'>P7h/l'/gi5^L<, Mw/Mn^3. 5^TS 
Cnl #1. 0 — 5. o^^y y N/w/g^s^ b<, M 

w/Mn^S^TSt;/^ [tj] 0~3. 0 7 s is V y h ^/ g ifi 

«N£flF*LV^. ft^&ftln (Mw/Mn) dU^iSh ^7to^^ 
3S£ L/c 9 , ®RS^a C 7j ] j&s 0 . 5 *f is V y b >\</ g *m-Q\S.. ^<tc 
o#*S3S^-T5r.i:*sS>So 5. O^y s/ h/v/g &mz.z>t. 

C»J^lZl«t5Bk«P!R!»ftAH^2 0 J/g r. ^Tt'&S i: 

a£iiMfc;ia& (Tc) asfeo-ct>fr<-ct> «fci/>36s, ©cetera* kfcv^r. 

V\ /j:*s\ TmMTctt, D S C|RiJ^{C J; 19^^60 i~fc:b*>* 
^SMHftfii+ • xArr-tt«, DSC- 7) f*** 1 
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n t°u>^y-v'-^gajiLTm-a-LT^< i , 2f$AcDfi-^#5 

iiSf?*?*^;^ £^^2, lfipAXtel, 3j$Ai"5Cir (A^ffA 
ffA;&s*I»feV^$f& Lv\> £?c, rH<b<£>J¥A<£>£iJ£-/>>^ TKJ<D&f#5£ 

(1) 

C (m-2, l) + (r-2, 1) + (l, 3) ] ^5. O (%)•••( 1 ) 
D&f, (m-2, 1) 1 3 C-NMR-e$J^bfc^ V- 2, 1 W A 
(%) . (r-2, 1) ft 1 3 C-NMR-ePJ^bfc^ir $ - 2, 

i^A-^^¥ (%) , (i, 3) tt 1 3 c-NMR-eiy^u/ci, 3t¥ 
a^-w^ (%) &^-r 0 ] ^YHs-t-^-rs^tD^^^ u< , zbizmm 

^ (2) 

C (m-2, 1) + (r-2, l) + (1, 3) ] £l. 0 (%) - (2) 
^^i-S-T2)t)O^J:l9 0^bV\ (3) 

C (m-2, 1) -+- (r-2, 1) + (1, 3) ] ^0. 1 (%) - (3) 

(m-2, 1) % (r-2, 1) RTf (1, 3) Ji N 
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^m<D^u fu^m&M&m-t 1 3 c-nmr^ 

J¥A^**i-5^«5|5«gti|||U-Ctt. J u n g 1 i n g k<£>$8£f (J . 
Polym . Sci . : Part A : Polym . Chem. , 33, pl305 (1995) ) tdg 

ttffl«*5f : 1 ~ 2 g 

mm®. : 

ttttHSW : 1 o v$m 

mmmm ■. 1 s oiu^± 

[t^^Wn-TvW^fihttlJI (g) /f±ii^^y-fi* (g) ) X 
10 0 

3m ? MVkWi 0 OMP a)ilTtfc5;t^L<, £>9#£L<f2 
7 0MPa&m§ o 
[a' ] ^0 1^^1*1^ 

**i©^olfl/^l^|i, TIE© (1) ~ (2) SrSf^ti- 
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CD 1 3 c-NMR-miZKzziLfcmmmM (p) ^55-90* 

(2) WPvh^77^-m^2 S'CWTtf^Wi-S^fi (W 

25) ^ 2 0 ~ 1 0 0 fii%-e&3 

3„ *38^Ki*5Jt5S:^fiiJtt^« (P) tt. ijfJfficDP^^ 

ttS© J NM-EX 4 0 OiNMRgIlrfflV\ 1 3 C-NMRX^ 

#SUUJteJg« (P) ^6 5-8 0^i/%T?fcSi: $ LV\ 
8miJt£«« (P) ^5 5^i/%*l-eii, 3H4**steTLtf5fc*^ 

5o W2 5/5*3 0~1 0 0li%T'$)5i: $ <bt'£?£L<, 5 0 

~10 0lt%-ej)5tf|^LK W2 5i5 2 0%*itit 

-§x/f.> 3 ^ (GPC) ftUdJ; USJ^b*:^*^ (Mw/Mn) 
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[77] 5~15. OT'^V y h^/g L< , Mw/Mn^ 3. 

5$lTRXf/X [77] 0-5. OfVyyhVg^^l^ 

L<, Mw/Mn^StJlTM/X [77] 1 . 0~3. OfVJIyb 
^/g36^^»*LV> 0 ftl-mftlfi (Mw/Mn) # 4 % ^ 

C$J^££j^fi?®BftAH;0S2 OJ/gr. «Ttib5t*ftttiSI 
*l#*bV\ (Tm) RXrm&HklBA (Tc) ^fcott 

1/^14 1 O 0 t&T-e&S w t LVS fr*5, AH, TmMTc 

6l359M4**si 0 OMP a WT-efc5r i:AS0*b<, «fc >9 £f 
£L< tt7 OMP a^TffcS, 

^WfcSS^S^o If l^^JS-a-frKIIHU J^f|[4~20©a- 

^-l-^i^T 1 ^, l-^dr-fe^, 1 --^'ir 1 — K 

x-feV, l-7F77ty, 1 -^Zr-y-ftls, l -3r-? ff-tel/, l 

&~mu±%m\,^z> rim So 
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^_h-e& 6^ l<, J: «9 L < 9 5^/u%w_h-efc2)o 

[^PkVyTO^ ( a ) M^ntvy^*!^ (a' ) 

# (a' ) »M5t^i£t LTii, y^ntyttli^im^ttl^^ffl 

is^m t& 4 ~ 2 o(Da-#uy ^ i/&&m-&-rz>*?mfrm7btiz> 0 * 

Pvte^^Mmt LTii, #HPS5 8- 1 9 3 0 9-^-<k$g x #HfJBg6 1 
- 1 3 0 3 1 4-$§-<k^ - 1 6 3 0 8 8 *§-<£$B. ^1^4 - 3 

0 0 8 8 7 mffl¥ 4-23 1 6 9 4 1-502 

o 3 6-%-&mm~mm.t$tLZ> j^&i^n^^^m-^s, mm~>? 

O (Da >-^*S^-r-5^^$ ^{C^f^ LV>. 

(A) ^#^M-fb^^ 

(B) (B-l) Ltll ±ffi (A) &tt(Dm®&mfc&®ih%. 
^b-C-f *^®L(D$1iVt*m&L^0 Z>i\L&mX*lb*) , (B-2) (J^H 
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±1E (A) fi)t^&t; (B) ^(^P^LT, (C) 
(A) (B) (C) J&^fCO^Tte. fg-3S 

l^}£:fe^T^;/c^t[P]£rt^&l9. (B) J&ftRXf (C) fijc^^ 

^^»Mit^{-*3V>T«. _hi£L£: (A) J&£\ (B) f&ftRXf 
(C) /jJc#&^T^ffi&«&fr&5*fc-C£<3o ^HBSStttt* (A) 
Mx.it. (B) ^^ftb$-tir-5*^J; >9=fT^5*jO s -e#, 

Ti^5rt^T^§ 0 *z&mi£33^xm^t>tiz>&mz<>^xi>m- 

trnzfornxfoZo 

^s&mvus^xti. mm (a) , (b> , (o tmrnzitzmz. 
w&tiL&mm&Ttxmm&ffim^x^^^o w^mtvxn. 

»tc»*u< ttJBW&^aiuf b*LSo AfrWia*. ^j&lftjjs l ~ l o o 

0 kHz^jg^S, £?l£U<tel 0~5 0 0 kHzO^WW^H 

^pj(c*5^-cfi, &wfc^^x&'<ti<Dbmm^ (a) 
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**wn:*5vvrB\ (B-D f&ftkm.{*k<D&mm'&. (b-2) 

-20 0 /1111, £f£ L< S10-1 5 0 ^m, ftKifr * L< Ii20~l 
0 Ojimffc!!, tbStS^fi, i!S2 0~10OOm 2 /g, ifSK 

tt50~50 0m 2 /gt-fe5„ »Pj1cDM$£ic:fev^ Ufci 

0 O g 4 , O^^JP J ft(*. ilSTO. 05~10g, #fdO. 1 ~2 gt'fcS 

ffi-a-3H$K:ov^te. 1 0 o~2 5 ot:. *?sl< 

ft -50-200 <C N <fc 9£J£ L< ttO~l 3 0<C-e&5 o *fc, 

mmz-M-tz>Mm<D&mm'&\'£. mw*/^-/±'m (a) 

It) flS# £ L < 1 ~ 1 0 8 , Jlt^lOO-lO 5 ^^^-^ U 

JE- 20 0 kg/cm 2 G, Iti^? £ L < tt&'JE- 1 00kg/cm 2 
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C3] ■7v\?u>>% : mmmi&v>} 

mmzfn t°u>>m&m-&fc [a] x^Huia^n vu^^m-frfa [a' ] 

n&m&j&mmz&w& j *z.z>knt>tix\,*z> 0 ft^ft^mcowmm* 
mx^mm\^^m^^^(D}b^mw7!)^^-r^t^mm±^mm 

&&m&&mm<Dmftmm&fa±i5^zm&tf&zh<Dk\.x\*. m& 
^(o^m<D\^mmu^mx^mm^m^^^<D^mm^ 
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ti^ti^u^mmm^ [a] xtetam^v eu^&m&ft [a' ] 

•y-—m*M^x K^^^i/^ wtii><DX3b'oXh&\<\ £7cte, 

HulS^ofc 0 i-v^fi^#: [a] Xi-imUzfti^u^^m^W [a' ] 
^*fbT 1 0 p p m^±T?fc y) „ Kf$L< lilO~1 0 00 0 ppm© 
!6H-efe "9 . <fc <9 * L<lilO~5 0 0 0 pp mCDfgffl-efe "9 , £ k 
t£$f * L<UlO~2 5 0 0 pp m-^foSo 1 0 p p mifcffiX &&&& 

(Dtemfrfrbth-f. — *\ i o o o o p pm&mz-z>m*mMLx-b& 
[4] mm 
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^m&WL&& [a] , SuIE^p [a' ] Xtefl&SB^P 

i^v#ttj»siariM& [3] &j*#Lr#&nsj*jgf*:-es>5„ 
«o«*feiLttt, MMj&mm. mmtimm. mmmmwLm 

WfltifiS 50-200t, f;VP-/VSS 5 0 Xl£iT 

M#f&* 3 ~ 7 I#tag 50~1.00t 
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=»n^itjc«^s, ^nAgg^a, mm&m, *^i/*?m 

[5] 7"atVyiiiM 
itufB^n tVy^l^ [a] XttltWB^P tT U^^*fi^flc [a' ] 
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m\^itmvx-<to^i)^pt^\ $ bid, *$&w<Dzfx2n°u>'% : ffim&. 
cm] m=&w 

&t^^«: [3] {£o^-Cf£L<RfePJW-3o 
[1] ^Ptl/yjRI^ 

^c^O^n t°l/^mS^#:fi, TIBO (1) ~ (3) &^i*b-t& 

(1) 2 5'C©^tyMt5^M (H2 5) 3*0-8 0®*% 

(2) DS C^iJ^^joVNX, jftjft (Tm («C) ) 
Tm<lr^i-#^[iTmiri4^BaAH (J/gr. ) a*TlB<DBI««r 

AH^ 6 X (Tm- 14 0) 

(3) ^/•?->x^^ 3 ^^p ? h/77 (GPC) «9&!J3£L 
fc^ft^ (Mw/Mn) 5-14. 0 "Cfe "9 , f*!I^I 
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l 3 S'CKiTWjeLfcttHMfcg [77] fro. 5-15. OffVyh 
(H2 5) ^0-8 0ii%1»&5, #£L<I2, 0~5 0li%, # 

©jm h t ft 5 v ^ s -</c o s fife^© ft^s ^ v^*^ ft v > ^ m-r n 

MM (Tm (°C) ) £r^£ftV>;6s jjStV^T m&TF-tm-BrttT mtmm 
»1AH (J/g r. ) riST!SOK^£M/ci-„ 
AH^6 X (Tm— 14 0) 

AH^ 3 X (Tm- 12 0) 

AH^ 2 X (Tm- 10 0) 
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-*Y7=7-7 (GPC) 2£^<fc9M£L/c#^£#Hfp (Mw/Mn) t>2. 
5-14.0tS>!),f*y 1 3 5tl:ti^LfciPIM [ D ] 

5 — 15. Of>y ^Klt Mw/Mn 

^3. 0~12. 0"Cfc<9. [77] 0~5. Ofi^^yh/l'/g, 

4#£$gp*L< 4. 0~10. 0T'fc<9, [77] #1. 0~3. Or 
i/y^h/V/gT-fe^o (Mw/Mn) 2 . 5*^-ehJ:j& 

mmrnr^, 14. o^^s ^tz^z-z>^±-tz> 0 mvmm 

zbiz. &mm\z&tfz>-7u vu^^m-frm*, -LiE<D§ifm*M^ 
mm.&w&(om$imttf&m7£icj:z>m%imcotf 1 oorad/seco 

Bt^^^w^^^^ (r,*) (Pa • s) tmvmm [77] iff 

7?*<1 597) + 743 

7)*<1 59j) + 600 
7)*<1 59 jj + 500 

(77*) (Pa • s) ft. u^-y hy^^i± m) om^m^**— ? 

— (ARES) |^^t^7W^I/-h (Ii2 5mm, ^r>:/lm 
m) £fflV\ iag2 3 0t, |]|T>f^ 2 0 %J^TO^^T^SliS# 

t£WJH«#MJ£&*fl^##>5o (77*) ^iPXB#(D^il!ttrjit 
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[a* ] ^£i9&MK:3£3l£*i.5o 
[a] ^Pti/y|iM 

^Mgi^cD^n TIE© (1) ~ (3) Zmftk-t 

(1) y.y^y^ 5/ (mm mm) 2 0 ~ 8 5 "9 . 

(2) 5/ K#SP (r r r r) t (1 -mmmm) /$*TI2<£> 

[ r r r r / (1 —mmmm) ] ^ 0. 1 

(3) ^/W?— 5:m^^ 3 i/^n-^ F^77 (GPC) VSfef:: <fc <9 M L 
/c^^-ft^-^J (Mw/Mn) £5 2. 5~14. 0 9 , h =7 ]) 

ai* 1 3 5xnzxmj£Ltimmi&)g c n d a*o. 5~is. o^y ^ 

*ftWiC&tfZ>*y^>>¥yh*-ftm (mmmm^) &TJ<7-feS:-^ 

k^-^ (r r r r &m m-^m^^^xm-<ti-h(D tmc 

mmm^) & 3 0 ~ 7 0 L < % 3 5 — 6 0 %^#tc£F3; LV\ 

*&W(0>rx2 l^^yMt^^ V-^* 5/ K#^S (mmmm) j&S 2 
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Wi^<^9$f*L</fV> 0 *&m<Dzfu\f\s>mbM&ftti [r r r 
x / (1 -mmmm) ] ^ 0 . 0 8riW£U<. [rrrr/ (1-m 
mmm) ] g 0. 0 6 t>^\Z-U% Ll\> [rrrr/ (1 -mmmm) ] 

D"7h^77 (GPC) j£lC«fcl9SiJ^Lfc^S^ (Mw/M n ) 
2. 5-34. 0T*$>>9> y >m&fi* 1 3 5«t:{CTS0^Lfcffi|JS3te 

S Cd] *S0. 5—15. 0fi/^s/h^/gt*fe5, #f£L<J*. M 
w/Mn^3. 0—12. [ rj ] fl* 1 . 0 — 5. Ofv-'J^ 

h^/g, #Kl#f£b< te. 4. 0—10. 0trfc"9, [tj] sftsi. 0 
— 3. 0-ri^y s/ h/l-/g -Cfe-So #^fi#*U (Mw/Mn) ^2. 5 
5fe^«:jjfc^4j&s{£T U 14. 0^ii5i % ^fco#«4t5o 
HPS3fe^ [tj] j&so. 5^>y y h^/g*jlt»H:, -<fco#^|g^i- 

^mm^&tfZzfv kVy^il^ii, _hiE<7^{4WM£, 
5^i!l!fA#tt0^iK^t!i:^J^(-<J;SMI^co^ i OOrad/secO 

B#^^t*^±#$ (tj*) (Pa • s) <b®|31^ [r,] (t*v- 

y 5/ h^/g) fruT<DMm*mfci-bmmwtm^fa±^ft£v\,\ 

77 * < 1 5 9 77 + 7 4 3 
7}*<1 5977 + 600 
7)*<1597j + 500 
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(77*) (Pa • s) tiLttt, mm<Dt&iQX*2bZ) 0 

zbiz.^ *mw\z$5\-fz>zfn vuisi&mm&m*. g-utv^hv? 

y j-\^&vyz> 2 5t:^T-e^ttii-s^p tv^l^©^i (w 

2 5) a* 2 0~1 O 0lt%T^5i^ L^„ #Kl£?£L<l3:, 3 0 
~10 0ti%, ft^0^L<(*. 5 0~10 0tf%t"l)5o W2 5 

W2 5d5 2 0%*im f£tW4/^ft< t#5£>3 0 W2 5 

itAH^20 J/gr. ^T-e&Si:m*fett^«^*UV\ AHI1 

££>Kl, ^ISWKliSltS^n Ifl/y^il^tt, glj^ (Tm) 
^.HfciBS (Tc) ^otW< <fcV^ i!«t£tf>£;0>k&V^ 
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(1) 

[ (m-2, 1) + (r-2, 1) + (1, 3) ] ^5. 0 (%)••• (1) 
D£tK (m-2, l) fi 1 3 C-NMRtl^Uc^ V-2, l f¥A 

(%) . (r-2, 1) (i 1 3 C-NMR-eay^bfc^-fe 5 - 2, 
1 (%) , (1, 3) 13 1 3 C-NMRT'flO^Lfc 1 , 3 Jift 

A^mm (%) &^-n ) ^si-s-t-S'botfs&^ix, s^cma* 

^ (2) 

[ (m-2, 1) + (r-2, 1) + (1, 3) ] gl. 0 (%)••- (2) 
£^J£i-5i-3t>Otf5£9&i£LV\, <NN£Hff5£ (3) 
[ (m-2, 1) + (r-2, 1) + (1, 3) ] ^0. 1 (%)••• (3) 

ft*5, (m-2, 1) N (r-2, 1) (1, 3) « % 

*»W©^ci ^l/^l^tt 1 3 C-NMR^ h-/U 

^A(C*3fe-t-5^^*^l'MUTf*, Jungl i n g £><£>«ft (J . 
Polym . Sci . : Part A : Polym . Chem. , 33, pl305 (1995) ) leg 
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§l3BSlM4*sflSl 0 OMP a«Tffc5rtW*L<> <fc9£f*L<fci: 
[a' ] ^Ptl/^ifcf^ 

*»W©^n TIE CO (l) ~ (2) &mi*k-t 

(1) 1 3 C-NMR»Jj£fc: J:SA#ftI«tt«ff (P) J&*5 5~9 0*r 
A-%T-$>«9 (2) ^/W?— ^ ^>r->3 V^n-^ h^:7 (GPC) ScM 
«fc "9S0^Lfc^S^ (Mw/M n ) tf 2 . 5~ 1 4. O-C&tK ^ 

y 1 3 5xnzxmfeLitMm%sm ivi &o. 5-15. 
*»wm*srt6Sc#«i«tt*B« (p) r± N 1 3 c-nmr^ h/p 

la^Bifi/ylio^yh^^Ti/K (mm) #sf3Sr80J^L-C#«> 
^©T'nlfH/^t^iUli, &f*fcfiUt&*B« (P) dS6 5 

~ 8 0 -=e/p%r*& 5 1 £ h \z.mtL lv\ Afleflmuffygfil ( p ) ^55* 



94 



WO 99/67303 



PCT/JP99/03405 



/|/^-*X/f5/ H y^D-7h^7 7 (GPC) tefcJiOiW^U*.^* 
M (Mw/Mn) ^2. 5 — 14. 0 "efc t> „ y VME'F 1 3 5*0 
{-TJBSlJfebfcffilSttS [77] 555 o. 5 — 15. Of->y y h/U/gt'fc 
5o ^L<lt Mw/Mn^3, 0~12. 0"efci9 x [ 77 ] 1 . 

o~5. ofi/jjy h;v/g, ti^tKit 4. o~io. o-efe 

[tj] #1. 0~3. O^v-y *j hJl>/EX~3bZ 0 (M 
w/Mn) ij52. 5*l-C*liMtt^iTL, 14. O^iiSi:, ^ 

^to^^%4t5o tfcl 5. O^i/y 3/ HVg^ixSh dfESb 

£fet-> #3§W-*5tt5^P t°W^m*m-a-^«. ±1B03?#£W£, 
»tttt#tt©««»^««y^lJ:«fcS«»»a>aSl OOrad/sec© 

^©Wttf©iC^ (»?*) (Pa • s) [rj] iff^ 

77*<159t7 + 743 
77*<159tj + 600 
7)*<159t7 + 500 
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(77*) (Pa • s) (cMb-Cti. flfrflBrofc*JOT?&So 

7 j —iz&v & 2 sOTt^wtsyD ¥is^m&<$<Dj&ttm; (w 

2 5) 2 0 - 1 O Oll%-ei>5 L^o Wfc0*L<«\ 3 0 

~10 0li%, St&F£L<te\ 5 0~1 0 0li%T'fc5o W2 5 

^2 0%*t-eia, **ktt*s*< >&5c t^ifoSc ft*>\ W2 scdm 

iiAHiS20J/gr. fiATtJ&Stlfeec^StfH^SLVNo 

(Tm) StflteSrffcM (Tc) asfcoTfc^-C^JlV^ #K 

fc5ii»U\ >&*5, AH. Tm&tJ«T c COSiJ^fefigJiatR 

* uv\ 

£7h, 1 0 OMP a J^TT'fcS ^ L< , <fc«9£? 

$L<iJ70MPa ^T-efc-5o 

*»Wfc*5ltS^P J^^^C4~2 0<Da - 

t^7^ LTteu i/y, l — zf^ri^, 1 —- o^v, 4-^^ 
1 -^^7^, I-^-^t 1 ^, 1 1 — K 

^-fe^, l-fh7fty, 1 -^^rf-^'irv, 1 
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[2] ^Dhru^^feS^flc [a] X^n^I/^*!^ [a' ] 
*H^©/PtVyW^ [a] tTU^^fi-a-flc [a* ] 

(a) m®&mte&m 

(B) (B- l) Ltti, ±IB (A) j$.ft<DM&&mik&mkBi 

fo\^X4*l/&<D&&*Mf&V0Z>fc&®XM^ (B-2) 

TH\ T/v%;*y-^x*&>Z> 0 

s&fctt, ±ie (a) dc^&v (b) i&&\zfmz.Xs (c) 

(A) eBK (B) fife^&Ot (C) j*#teov>TB\ 
WtJl*5^-Ci6'<fc1>(Oi:KCF»1^T»fc.tJ, (B) fife^T^ (C) f£#l£ 
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^0^^*5v^t«, mm (a) , . (b) , (o zm\z. 

0 k H z (Dm^m, L<f2lO~500kHz <7)®#^^^tf h *h 

<5o 

(b) ^<d/>^< t ^-^•om^tDfe^^^m-a-mrt-e 

(D^-mn^n. il^2~2 0 0 Mm, 03= L< lil 0-1 5 0 /ini, # 

tu^t<ii2o~i o o //mt?fei9. itmmmit. ii^2 0~1 0 0 

0m 2 /g, ^L<tt50~5 0 0m 2 /gt^^ o £/c, ;*3Bf?fc: 
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*5itS«5jK^fev^-c, a^ioog^oa^Mtt, il^O. 0 5~1 

0 g\ mZ0. 1-2 g-CfcSr Lt,\, S^Mft^iffifSIS^ 

l^£3i^l^&TJV'Xf3:;^3?f$C4-2 0<Da-tl^7^y^*l^$ 

ttli, huIE (A) (B) ^mtS^^D-fe^li^ 

m&m, %mm&m, m^m^-m, mmm&&, mmm&mttifo^-r 

0-2 5 0^ 0^b<{*-5 0~200t, £>9#£U<teO~l 3 

t 

/-hlE (A) C^^it) 10 0-1 

RJSflE^tt»*b< I^J±~2 0 0kg/cm 2 G > ^(^*L< f** 
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JE~1 0 0k g/cm 2 G-efc3 0 

&-&mm&m\,^zm&. mmm^o^xi-im—^mi^^x^itt 

S^fcBBL-ctt, itulEfii§-fflM^£^T^itm^£*T? r. btfx% 

So 
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mm\zj&txm^ibft2>&mmmii: ttii, sMt&ibak *?n#j. x 

*|g^^*5ltS3tWJ<^^JPfifiiiS, ^DhVyMM [1] , 
S&Ba^otf^^^fi^flc [a] Xf±BUlE^C t°U>-m*m^ [a' ] 
f£*f tt 1 0 p p m£iLL-C& <9 . £f£ L< Iil0~l OOOOp pm© 
Ififfl-C&tK i^ftt<|j:l 0~50 00 ppm©®iffc^ £b 
tlift L<lil0~2 5 0 0 ppm "Cfc S c 10pp m^mXl^Mik 
(O^mt^hfl-r. —Jj. 1 0 0 0 0 p pm^ii^MttLt^ 

[3] fife^flc 

^¥11^ [a] XliHUfS'^n t c W>-m*fi-g-^ [a' ] (£IT, * 

m&tvxiz^ mwmzmtix\,^%(7>x% mm*—*, mmx***, 

10] 
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j&i&fcvi&MijVzkvxi-i. itmaLmm. izmmm. ttmmmi&M 

^#<L/c>9. L±>0 VXi> ctvv 
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civ] mw&w 

RvmmVf [3] (covNTi¥L<^i-So 
CD -fxx t°u>&mmffimm.!&®) 

*&w<Dzfxi t°is>-%kffimm.!&mte. ^otv^i^ < a ) r 

So 

^otvy^il^ ( a ) l££>^-t. ^M^^^/^-^y^tBJc 

rtttts^^fiic^Tfa (i) - o) ^mtc-r 

(1) * V^O? y (mmmm) jfi 2 O ~ 6 0 ^e/P%T?$>S 

(2) y K#3§ (r r r r) t (1 -mmmm) #*TfBtf> 

[r r r r / (l— mmmm) ] go. 1 

(3) nr-v- h^77-f- {£*5tt5 2 5 lCE*TT*$StfJi- SfiK^ft (W 

25) ^2o~ioo 

©^oi^uy^I^ (a' ) icsjv^-c, W>Mi/=.?-;v^— T/^m 
t-T»tfi£*L6j&#^T12 (4) ~ (5) ^Mfc-T 

(4) 13 C-NMRffl^(Ci5iMIttiI (P) ^55-90^ 

(5) ^-i&^n^ h^77-f— fcl*3tt52 5 < C^TT?^Wi-S^a (W 
2 5) *S 2 0 ~ 1 0 0 li%T*fe 5 

*&m\Z&VZ7vi\?]s>m&WL&tt: (a) % X^ntl/^ 
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# (a - ) hmxr<»b&*)-eihz> 0 

(a) /Ptfl/Viil^ 

*3SW^*5^«^n tri^HMttSteflcH:* TSE<7) (l) ~ (3) £^ 

(1) ^y^^-^^K^^ (mm mm) iS2 0~6 O^WS)^ 

(2) y Vftm ( r r r r ) t (1 -mmmm) ^TlE<D 

[r r r r/ (1 —mmmm) ] ^ 0 . 1 

(3) frn^n-^ w^y ^-\^n^2. 5 o csiTx»mm-j-z>m&m <w 

25) ^2 0~1 0 Oif%^fo§ 

tf^y#tl^^, ±SS«>BI«Sr«tfci-i: v # 

^/co#^^/>^<^ffi#i4 (tfiJxJi, -7 y - K^fll©»ft^ O^fe 
o^^^tf^/>^V^^^$^5) K:t>«*U ^oiP^ttCtl 

^^■efflVNf>^xSy y^lsfty Yftm (mmmm#^) , 9ir^ 
(r r r r #s^) irtt, JBWfc^VvrJfe^fc t m 

(mmmm) i5 2 0 ^tot ©MB t ft S C t # 

SStfS^n VU^mmm&ifcV [r r r r/ ( 1 -mmmm) ] # 0 . 
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*5^5 2 St^TT^ttitS/P l^W^l^©^! (W2 5) # 

2 0 ~ 1 0 0 SS%-e£>5 0 L<tt, 30-100 

£L<{2, 5 0~10 0li%tfe5 o W2 5 ^OV>X(*. m~&WlZ 

(4) ^V^^^^K^-^ (mmmm) ^3 0~5 0%Tfc^ 

(5) 7ir li'O'? y K#*5 ( r r r r ) £ (1 -mmmm) j^TfE 

[r r r r / (1— mmmm) ] ^0. 08 

(6) u-v h^77^- (droits 2 5t:ijiT"eSfmi"*^ft (w 

25) ^30~100 

- £ Sr^fc-r £ $ 5, \Z.&tL L < » 

(7) 7-fe$^>-^ y K5>^ ( r r r r ) <t (l -mmmm) fl*T*B© 

[ r r r r / (1— mmmm) ] ^ 0 . 06 

(8) #2&^n-^ H^^-^&tf-S 2 S^T-CSffli-S/dc^S (W 
2 5) ^5 0~10 0li%-efc5 

5^'>9> (GPC) jSfetiJ:«3aO^Lfc^*^ (Mw/Mn) # 
4 J^T&y/Xlif h7!J >-mm* l 3 5t(it» LfcffilE#;# [ n ] 
d*0. 5~1 5. 0f'>!) ?/ h^/g»SL<, Mw/MniS3. 5 

J£at^t^/x [ 77 ] a* i . o ~ 5 . 0.7V y y h A*/ g # $ b ti»* b 
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<, Mw/Mn^3«TM/X [77] 0~3. Of*/!)yf^ 

/gfl**rfc:«P*LV\, ttT&ftJa (Mw/Mn) riM £j@x.5 -<fc 

o # Lfc 19 , mvmm t 7? ] a* 0 . 5f«>yyb;u/ g *imrcwu 

DSC»J^^J:5l»fl?!ftJRiSAH^2 0 J/g r. t(Tt*5t» 

AHtt^H^21«Bftft • =cyw-tfc«, DSC- 7) 

V\ W&l 0 m g ^ti#IMT 2 3 0t-C3^|l||»ttLfcft t 1 Ot 

Sbfcl* *^(^it5^n tvyTO^ii, gt^ (Tm) RXf 
%g£kfc'U (Tc) dSfcoTt>^< Tfc J:v^ % «tflttt©^c*»p>/«?v»r.t 
j&W2{&</Mit. #CTml4l0 0t»T-e&5wt*s»4U\ ft**, 

n t°u>-^y ^-^ga{itrm-a'L-c^>< v^^^>-5 1 , 2?f a<v&&& 

m-ftftfrtiZAK S*Uc:2 t ljfAXttl, 3^A-TS^«b (MM* A 
tit 5) #&5„ *3&8©¥3!&m£'{m, d<7)2, lWAXKl, 3 
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(1) 

C (m-2, 1) + (r-2, 1) + (1, 3) ] ^5. 0 (%) - ( 1 ) 

[5fc»K (m-2, 1) n 1 3 C-NMRti]tU^ V- 2, 1 flpA 

*^T* (%) * (r-2, 1) te 1 3 C-NMRTiiliJJaELTci^-fe 5 - 2, 

1#A£*T* (%) , (1, 3) tt 1 3 C-NMR-t?^iJ^Lfc 1 , 3*f 
A^aW^ (%) ^r^-To ] «r»iai-5i-S%©dSfiF*L<, $ 
5£ (2) 

C (m-2, 1) + (r-2, 1) + (1, 3) ] £l. 0 (%)••• (2) 

Sr*a-t-a-t-*t>©*sj:ij«F*Lv\ ^m^s*: (3) 

[ (m-2, 1) + (r-2, l) + (1, 3) ) ^0. 1 (%)••• (3) 
ft*3. (m-2, 1), (r-2, 1 ) ( 1 , 3)«\$&-36W 

cDiig^&^T. 2, iff At-ft^-rs^^*^ (n-^^s) m 

#Atfe5!5t5^i*Jigl'Htt(i, Jung 1 i n g b<Dm& (J - 
Polym . Sci . : Part A : Polym . Chem. , 33, pl305 (1995) ) MS 

O^T 1 3 C-NMR^ b;V©t- ^ Ojf JR^^r^b. ^-fc*— ^ tf> 
tt^3fi«*^##A^WapSrirm-r5o 
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3\WM0km& lOOMPa WTT'fc^rt^K . X <9&i£ L< ti 

7 OMPaKTT'fc^o 
(a' ) T'Plft'y^l^ 

^WmjJltS^P tfU'S^J^m* TffiO (1) ~ (2) 

(1) 1 3 c-NMRm7£^&%±L{*Mmmnim (p) ^55-90^ 

)V°/oXM, 

(2) #^n-7h^77^|;m 2 S'CJ^T^MtH-r-S^ft (W 
2 5) 

iS2 0~10 0ii%t*fc?)o 

z>b^bmM.&tbz> 0 *mmc&rt&z.w.m&\mmm (p) ^o^-cf*. 

^&$J£U fl/^ig^cD^ y h^Ty K (mm) #*£$'J5tL 

-c*#>7Ujfi-e&& 0 ^tfMfi^^wi;^ MmiUf^iii^:: b 

-T5„ *%w<d-7u t°is>m&m&frb l-c«, ^MiumitM (p) 

^6 5~8 0^%t'fc5^(>l;ftlU\ 3t^llJ'l±^« (P) & 
Sfc9 0^/l-%^^x.St®«<b^«9«-e{i^<^5 0 W2 5 
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3&S 3 0 ~ 1 0 0 £ h L < , 5 0 ~ 1 0 0 Sft%T* 

*|g^^*3ltS^n flx^^dta-a-^^, -hfEO^ft^ftil}- 
^->x^y 3 y (GPC) ^J^ftiJ^Lfc^*;^ (Mw/ 
Mn) ^4»TSO'/XttT b7!)>il1'l 3 5°C(CXliJ^L/cHPI 
[*»] #0. 5-15. O^i/U 5/ h/U/gtfS$J£ L<> (Mw/ 
Mn) #3. 5£ATRXf/X [ rj ] 1 . 0~5. Of^ys/f^/g 
dS$e>l-^^L<, (Mw/M n ) a* 3 JsAT&tf/X [ tj ] flS 1 . 0~ 
3. 0fv'!l5'h^/g^^tU\ 5>^ft^^fJ (Mw/Mn) ^ 
4£j@*.5^ ^7to#^55±i-sr.i355ifo5 0 ffiRS^ff [77] ^0. 

3/ H/P/g^M-ett. ^<fco£as3&£Lfc*) , Ifcl5. Of 

Z.bfr$>Zo ft*5. ±l2Mw/Mn<DSiJ^ffifiBUlEtlH^-e&So 
DSC»J^lJiJ;5i»»!Rf»fl:AHiS2 OJ/gr. »TO5iil!(tt 

a**Ht#£u^. sb^ (Tm) at^tt*-ftauE (t c ) as^o 

"C'bft< Xt> .fcV^S, *MtteG>/&*»&fcV'*£. tsfe^f3:{£Vv|ja % #£Tm 

**K{c*5tts^n fi/y^i^tt, JigBofiftJ-an^-c^ ?>tc % 

-HW*LV\ ft*3. Mlv^^^— ■ f^ttHit(Di^l4, HfjfEt 
* b< «7 OMP a ^T-efc£o 
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^- 1 -^>"rly, l-^^-fei/, l-^-r:/, l 1 - K 

x-fe^, 1 h ^-x-feV, 1 dri^^'ir >, 1 -^-^ ^^ir l 

^^t-rfcttS^ci lfl/y^*t^ft> 7^^A*i^» 

So 

(2) ^vvu^mmmmj&M 

*&w<ozfu if^^mmm^ti, ^ew^t^ en i~ 

9 9lt%tJKy^U7^y [II] 9 9~1 9 , :7°n 

w&n&lfc CI] fl*T1H<o CD ~ Sr**.-t-«fllB*ariS*t?«>*. 

(1) #ia^o-7h^7 7^H^5 2 5t:£tT-e^ai-a^4 (w 

2 5) 

^2 o~i o Olt%t&5 

(2) 2 5TC<D^*-V-^izmtti-fZ>f£ft& (H2 5) ^ 0 ~8 0li% 

(3) DSCS!i:£fc::i3lvC\ ffliA (Tm CC) ) JfcV\K ffeV^ 

AHS 6 X (Tm- 14 0) 

*«W^*5lt*^nbr^^S^ [I] as % ±tE©Kfl=*r»*:i-C £ 
M <fc 9 s 
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its 2 5 ^j^T-e^m-rs^p cw2 5) ^ 2 

0~10 0li%t*W. $f£L<tt. 3 0-10 0lf%, 

L< ta, 5 0 — 10 0lt%T»&5 o *3g^^*3V>Ttt, W2 5^2 0 % 

t°i/>-mm-a^m, 2 5<c<d— ^-^tci^m-rsj&^s: (H25) &o 

~8 0li%-efc^ o #*L<Wu 0~5 0li%, #(C$f*L<tt, 
0~2 5fiS%T-fc5o H2 5I2, ^ZHS^^joV^-C^fc^Otl^C 

MM. (Tm CC) ) 5r^&ftV\G>, t^litV^Tm^tMliTm 
St»fS^ft A H (J/gr. ) ^TIBOH^^Mfci-o 
AH^ 6 X (Tm- 14 0) 

AH^ 3 X (Tm- 1 2 0) 

L < te, 
AH^ 2 X (Tm- 1 0 0) 

in 
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(a) Xfi^o (a' ) (CcfcO^ffig^^^tbSo 

(3) /Ptfuy^tlMlb 

^^O^Pt^yliiMilj:, /ntWWl^ (a) 1 
~9 9Si%t^y ^- ^ [II] 9 9 ~ 1 Sft%7&>£> ft 13 , 

^w^ti^ (a) ^tie (i) ~ o) sr«7t-mflmrit<&-c<t> 

(1) y^Of y K#^* (mmmm) *S 2 0 ~ 6 0 t;^%X*fr>Z> 

(2) y K#3& (r r r r) t (1 -mmmm) J&ST1B<£> 

[ r r r v/ ( 1 — mmmm) ] ^0. 1 

(3) M-Ufv* h^77^- K&tfZ 2 5t^T"e*&ttJi~5fiJc^Jfc (W 
25) ^2 0~10 0 -5 

^SSW&fettS^n tl/yWl^ (a) «u «0IE©i:*$«j-e*)5 o 
^*3, tl^7^y [ii] fcMLTBu 

(4) ^ntfu>3R«yig|ariWj 

^Wo^o^i^^SRWJKJiafiJtWtt^ /nl^^yl*!^ (a' ) 
1 ~ 9 9 ^TKy^l^^^^ [I.IJ99-1 0 „ ^ 
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v\?v>>m&m&ft (a - ) ^ria en ~ (2) &m±-tmmnzr&m 

(1) 1 3 C-NMRftlJ^lCiS^MlUmgli (P) ^5 5-9 0^ 

(2) n-v hi^^7^— fcfctfS 2 5t^T^tilt5^i (W 
2 5) ^2 0~10 0li%T*fc5 

#369? fc:*3tt S^ei tfi/^*f^ ( a ' ) (4. MIB^><b*3i9-eSi> 

So 

#3SB^^*5{tS^y 4 > CI 1] UMLXIl ftT^P^ 

±IB (2) ~ (4) t31:Jott3^P t^^M^ (a) &U5/n t° 

(a' ) (DMit^&<bb-C« v ^T^!l^ ( f ibtbSo 
[^otVylifAft ( a ) ^T^D fcfU'^S^fle (a' ) (Dm 

# (a' ) tf)$£i£;£}£<b Lttt, ^Pir^fcfe^P^tmSftfeM&m^ 
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(a) w&&M<b&m 

(b) (B-i) ^atn ±12 (a) &Lft<Dm&&m<£&yt>kR 
jtSL-c.-r *^yE<Dmw*w*i&\-,o z>fc&mx&<o . (b-2) 

_lie (a) ^5>st^ (b) j&frfciAn&T, (O 

(A) JiBK (B) J&ftRTJ (C) ^l'o^t«, 

p^^4ov^xai-<^t<^iRi:rt^T?fei9. (b) f&ft&if (c) 
*&m<Dm&j7mz$5\,ixtt, (a) (b) f&^&n 

^l^&^Tte, BUfE (A) , (B) , (C) £1g$i£-£SI&f^ 

wi±m*mHisitxf&m&mmLxi>j:\,\ #tt&<t L-a±. iis^Su 

0 k H z <D^$u L<ttlO~ 5 00kHz tf>j@^}£;d$ *plf£>*t 

•So 
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m~mm^^^xm-<tztmm^ (a) j£#&t* (b) ^©/>^< 
izti. *mw^&\s^xte. ^-mmz^xm^ti tmm^, (a) 
t i§.i£(D®>mm-£izo\,^x h > m-mw i^^xm^tc t> © t 

CD 13. MIS 2 — 2 O 0 m m. £f£ L<ttlO~J 50/im > !|# 

fc*F£ KI12 0-1 0 0/Z m-Cfe 19 , it^SISte, i§S 2 0 — 100 

0m 2 /g, »SL<lj;50~5 0 0m 2 /gT*fc5o #389! K 

fcMtSM^&^T. feflci 0 0 g iiSO. 0 5-1 

Og N #(C0. l~2gtfc5:iiS»*LK a#&JR»tfS-h1B«fiB* 

11-5 0-2 0 0^ J: U< J3 0- 1 3 0lCT'fc5. Sfc. Rjfc 

mm\z.tt-rz>Mm<D®.mn&tt. mn^/^-y±m (a) ^ (^-^ 

it) L<«i~io 8 , #(aoo~io 5 ^j:5^i: £ L 
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JE ~ 20 0 kg/cm 2 G ( #^«F* b < ttfrfJEE- 100kg/cm 2 

So 

— ^> HUlE (2) ~ (4) \Z.-&tfZ>#})*ls7 JIS [II] Htll, 

*3SW^*5^S7Ky^-W7-f ^ [II] iLXtt, #{^JRStt^< N 

-8-f*T»fco-Ct>J:< % ^v>W:^^>W^l-a-#)-efeoTl>«fcV\ [II] 
irU-Ctt, ifei&fciaS (Tc CC) ) &*ru T c ^ otc/ntVy 
mfi-a-#: (b) AUVXtttf^lE^iaSf (Tg (°c) ) &*TU Tg 
^-10WU7>OI^ (b* ) aSfr£LV\> 

(b) ^PtVy|M 

(b) tLTte, %m#v zfu \?u^&m-f b*iz> 0 mjBztfy^nt 0 !/ 

>«bLXtt, yptfkyfil^ (1) ^ntfW^m^fi^ (2) 
(l) /olfi/y|il^ 
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y ? ^f-y^-Ot> y h*ttm&8 5^%^J:©tO^L<, «fc 9 

£?£L< «9 o^e/v%^±. L< f*9 5^yw%J^Ji<Dt><D-T? 

fc5o T^V^^f-^^yKM 1 3 C-NMR-e?HlJ 

£Lfc hv^Tv h*miL<DTJ ?*?-y?<ftmx»tbV) , 19. 8~2 
2. 5 p pmiZSjLtlZ>±Z/y-r;\s<D&j£iZtt-tZ> 2 1 . 7~2 2. 5p 

pm^^/Hi^Ottt LT*a6fc{it-e&3 0 £fc, 1 3 C-NMR<D 
(2) ^PtV^M^ 

mi? hfh%> 0 ^frtfHa*. 1 -2f-^>\ 

1 — x-fe^, i-£>-^-fe>\ l - K^i?>-^tf>ilL$M£^/;^u^ ^ N 
3 — ^ "J-JVz/y-Z/— 1 , 3 ^vw^t^- 1 % 4 -^tvI^^t^ 
-1, 2-at^-yw^dp-fe>'- i , 2, 2, 4-M)^f;^yry-l 
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t°U^±tm&fct L-Ctt, 0-130336 

0-3 42431 ^mm.Lxh^>h(D^m^^<mhti 

©^a^^^^i^U^^ico^^fa ( x (wt%) ) frO. 2 — 15 
wt%t*5 

©SMfrwy^h-f^T?^^ (MI (g/10min))**0. 1 
— 15g/l0min 

©SW^a^A^— ^yi/JfttH* (Ext (wt%) ) txfrj^. (1) X 
He (2) 

Ext^O. 2%+l. 0 (0. 2^%<5) • • • (1) 

Ex t ^ 2. 0 ( 5^x^15) • • • (2) 

®^m^mmm^rxm^v-k.m^ (Tm (°o > (3) x« 

(4) (om^mtz-r 

Tm^HO (0. 2 ;S x < 4) • • • (3) 

Tm^ 16 0-5% ( 4^x^15) ••• (4) 

(D 1 3 C-NMRt'I^ttPP Pli88©7^y^^fy^ h7^7 
y b'ftm (mm (mo 1 %) ) 9 Omo 1 

© 1 3 c-NMR-eay^ufc p e pmmu<Dm^ (r (mo 1%) > t 

(5 
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0. 5 jt + 1 . 0 • • • (5) 

6 0 6 3 9-Jt^fcJB*LTfcSfc©jW*L<m^*L5. BP*>, 
^ntfi/y, uy&t?i - ^r^l^-efeot, TIE©© 

®*S^^O^^U>-^i(D^Wft (a mo 1 %) t 1 -y^l/ig. 

&<D&m& (/3 mo 1%) *s (i) iS^tifci- 

4 ^ a + JB ^ 1 5 • • - (1) 

®&m&t£<D* ;>h-f yf s/ ^ ^ (MI (g/lOmin) ) 2>S 1 ~ 1 
2g/10mi n-e&>3 

©*i-y^f/^-r;H4ffii (E) £ (o + /3) ©l^is (a + j8) 

^ 1 2©#£-fc:ri5£ (2) (a + /3) > 1 2©»^tl4S ( 3 ) CD 

E^O. 2 (a + 0) +0. 6 • • • (2) 
E^ 3. 0 • • • (3) 

Tmll64-3. 6 (a + /3) • • • (4) 
<D 1 3 C-NMR T?fflfl^ L/C &&.M.m&mM P (m o l %) ri* 9 8 m o 

i 

©^-5x^y 3 y^PYh^77^- (GPC) (3 J: •? Lit 
M^JSSHP* (Mw) kWmt-tyft+m. (Mn) <DJfc (Mw/Mn) tf* 
6^Tt?fe-5 

Wffiro^ofi/^ti^ (l) xiiT'oti/^*!^ (2) 
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©iiiMHtit mzmmt&te<. i*©tu7-f ^m&mmm* 

(DT—y^-'-ryfrnm (#1^53-43094^*, <^mm5 

5- 135102 -5§-<&$&, mmm 55-135103 w^m. ^mm 5 

6- l 8 6 0 6t^S§) . fe5V^«^/c^^^-fe^!fe^Ktl^^i^^5ftb 
IK (#^BS5 8- 1 9 3 0 9^-<£$B N #^3p2- 1 6 7 3 0 7 ^£$8*$) 

(A) £i> 
a. 

b. 

(B) ^«T^5 = ^A^«J» 

pt^n-fe^to^^ bTtt, 0- 2 6 0 3 7 6^«{CW^$ 
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1^7 ^ >WL&mnmm&mtr bnz> 0 mmwm$&4~6m<Dm&&mit 

Q 1 a (C 5 H5-a-bR 16 b )(C 5 H5-a-cR 17 c ) 

M 2 X 3 p Y 3 q — (1 ) 

Q 2 a (C5H5-a-dR 18 d) Z 1 M 2 X 3 pY 3 q ••• (2) 
M 2 X 4 r ••• (3) 

C5£ + . Q 1 te-0<D*&:EJtgtia<£^- (C 5 H 5 -a-bR 16 b) 
At/ (CsHs-a-cR 1 7 c) *«*t5*^4KSr*t, Q 2 tt 
*ft3Ej|«Ett^- (C 5 H 5 -a-dR 18 d) tZ 1 
^tf-SSr^-fo R 1 6 , R 1 7 STJ ? R 1 8 tt. ^tt-etLj^^TK^S, ^ 

t'fo5„ b, cK-t/dte, a = 0<Z>t#f*^;ft^;tt,0 — 5tf>3g$U a = 
tt-ttt-en 0 — 4 <£>M|8U a = 2 (D t # n^tiV^n 0-3 tf>^ 

Wt&tF-to p + q=M 2 CD«-2. r =M 2 <Dffi$C&7jk-f 0 M 2 11 

»!^4 — 6fle©»^«Sr^i- 0 X 3 , Y 3 , Z 1 tt-fcft-en 

f^U-C^^. **s, X 3 *5J:t>*y 3 ^tL^ftav^ag^LT^ 
(b* ) ^-t-7^^M-^#: 

#y*u-7^^ [ii] ^*5lt5^-7^*5^ffiS (Tg CC) ) &m 
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U Tgg-1 0°C(D*U7^ >m&fr (b' ) t L-Ctt, 

a^t^. a-tl/7^*I^atli, TSBCO (1) ~ (3) 

(1) a—$-UZ7 -J >- 

l - y ^ l >\ i - r> >7=-fe ^ l - K^-fe v^cDiU^e- 

y^-l/7^>- N 3 - ^^-/VfT^- 1 , 3 - Assist- is— 1 , 4- 
^TVl^i'T^- 1 N 2 — ^^/W^df-feV- 1 , 2, 2, 4 - HJ^f 

(2) (1-^1^7^^! 

0 — 60 S4%, £ KI420-5 0 1 0 fi4%^ 
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(3) m^l/i^. ft-tU7^^1^©ttt 
1 ) ^^Mi'fs'^^ (M I ) 

9* y * * fis 0 . 05~150g/l0^ U £ L < 13 0 . 1 ~ 1 0 0 
^[^L<lil~70g/10^5. 0. 05g 

/ 1 o S t fiSc^tt*siST-r « wfc^s, i50 g /io^ 

Sr®^5 t$f!g3&gasffi;T-f-5r ktf&Zo &*5, 81 J I S 

— K- 7 2 1 0 : 2 1 6 0 g , U)£ 1 9 0t) KML 

2) ftffl!R£ (Tm CC) ) 

8 0 , C£AT-e*>So 9 0t^ii5i:ifS»iSTt5wtiSfc5 o 
S'J^&fi, iSfe©i5iafco R»©Ii*»i»l Omg©K*lt 
^3E*&*tf (DSC-7 : P e r k i n — Elmer *±§<D ^fflV^T. 

L-cjNMfcS*, ^<DUm& 2 5^^^ 1 6 o^-cimu^ 1 Ot/ 

3) MW^ft/StW^S (Mw/Mn) 

^■r/l&TO^* (Mw/Mn) fit, 3. Oar, &£U<ti:. 2. 
5WTt?fe5o 3. OS:l8^5§l3gfflcBr#WS(STi-So M# 
&f* s J: 5 Rl U/Co 1> 2. 4-MJ^oa^yfy20ml i: 

-?U*S—A' (ii$fc:BHT) £0. .1 w/v%ttlf;t>(D^ H£ 
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IrWa t e r sS (Mit : 1 5 0 C-ALC/G PC) COG P C (G e 
1 Permeation Ch r oma t o g r a ph) m!) M1M 

-x?^L7cms¥^i^^a (M W ) tm^^^-m (Mn) %3i^u 
sm^jbu iJ-^/vttA*^ o o m i , mmm . omi »j£ 

ffc (a ' ) kmmtfV&l'Zrjl/ [I I] S:l : 99-99 : 1 <£>fifi% 

>%kffimm0.V>} [l] jt^J*5^p$^xv^-Ctj J:i\> 3g«jW(0 
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0 p p m^Xt^fe 9 \ ftt. L<lilO~l OOOOpp m<D$&mX%> 9 » 
«fc 9 03; U< « 1 0~5000pp m(D.mmX*h "9 % £ L< « 

1 0-2 5 00 pp mtfcSo 1 0 p pm*MT-[2/£Ml<D&##^£> 
*V?\ ~*\ 1 0 0 0 0 p pm^Si^t^tttt^^L^'M^ 

*fi^ (a' ) tmrnxv *u-7j>> [in ■z-ji'i/ Ki-^^-jfe^ 
^tf^^^o K-rs^ffii: Ltit mmm*m^xmm-rz>'*v 
y-zf^is vfe&m-f btiZo ummt^xn, y - =• ^ 

t ^huieo^p vis^mmm ci] ^Mit-r^xm. -r^-^ 

i: ^{raaij'l*^ Pi?>M^£^5M^X;|S£S5S^&^W <b 
^So {£TOtt^^n-fe>M^<b«, mm<D (a) Xfi (a' ) Sr-^x 
5^n-i?^$j|&£v^ 0 JMfcft^fi, itufE© (a) XiS (a' ) £®i 

125 



WO 99/67303 



PCT/JP99/03405 



-^7-'t^fi*iatit p< Vs<Z/# y K£f^ (mmmm) # 6 ■ 

MMZm* *Pi?>-ftfeg£i:ta, ^y^yK»* (mmmm) jjs 6 0 

tt^ ^P-fe^jjfcfe^i Lttt, BUfELfcfc 9 Kl, #^Bg5 8-1 9 3 0 9 
#HHBg 6 1 - 1 3 0 3 1 4 #P^¥ 3-1 6 3 0 8 8^ 

#^¥4 - 3 0 0 8 8 7^?R N #W¥4 - 2 1 1 6 9 4 ^4*8U 
- 5 0 2 0 3 6^-4kWL%r^m$l&tlZ> X wOf&si 

^P-fe^M^i LTfi, M|E» (a) Xte (a' ) * Pi? ^ 
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[3] mm 

fts. *&m(oi$.Mm-±. (»nt9) ^$>9> rate© 

f&rm<Df$&jjmbL,xte. ttmmm. mm^mm. mm&ffif&B 

mm (t cvm^mm) <D7uis\?\z£Qm&4£mm&m<ft9. tim 
fcrntkmc-o^xi^ mmtmMmmi-zum&ftxhti&mzmm 

«6<, iiSs fMgso'c-so.ot, Mfil6 o'CJ^T-etT? 
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j§tJii?UJ$ 5 0-2 0 0t, f/vo 5 0 U^T 

jai#ffiF* 3 ~ 7 S#ia£ 5 0 ~ 1 0 0 °c 

« % ^oaim, 'XiOk&n, mmfam, 

^nj/dr^^j, mmnu xn&nm±mm*&mi l zmcxni&-tz>z. 

mmm&mwx*<D & h 5 vim &m y a a \c&mx*h s 0 
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^i-A, C2] tov^PU<BiW-9-So 

[i] zfwu^mmufc® 

ftft- (dsc) k «t 0 iiJ^bfclSJ,^ft^(-*5^5Si«SMiJ©k 0 -^ 

Hy^as (tc cc> ) tmte&miz&rt s^mmm ( a h m c/ 

g) ) asTSE<7>M«5$; 

Tc^ (1/4) • AHm+90 • • • (l-l) 

(Pa) ) ttA^gtM** (G " (Pa) ) 3WL<fr5JlMc (<o (r 
a d/s e c) ) i AHm#STIEtf>ll§#5£ 

co ^ (1/10) -AHm+15 • • • (2-1) 

1 0 0 O M P a J^T-e*> «9 , — 1* Xtf* 5 %^T"C$> "3 x *»oj&»o t 
— h->— /I^&S/^l OOOg f/l 5mm^_h<7)7^/l'3s^q#^tL5o 
«RN£ % t-h^MtiLttt, *>— ^HUtdSilSffl, mill 6 0t 
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wne (1-1) <Dm{*&mtz£fj:\,^bnbtiz>7 j /i-^i/-- h<Df& 
tttt*s{STL/swttfe<eri-s„ Huse (2-1) ojtttrit 

^3fifi ^ ft _h L ft ^ o ft «9 , s£ 1/ M*^ E & a s flE*bfc t> <£> f* * ^ ft V \ 
Tc^ (1/4) -AHm+92 • • • (1-2) 
co^ (1/10) -AHm+13 • • • (2-2) 

&*5. *iswr*5»t5^^fRi*tf (dsc) mifjau^ufcjefi-ft: 

fti^^4ot-J-5fti^iaMiJ(Dt 0 -^ h (Tc CC) ) StflUfl?* 

«UJl*5tf-5*M!foft ( A H m (J/g) ) {4. ^E^gBJt'*5^-C^-</c 

Sfc. Jmtt#tt«)J««»»«««^S3»*5JfrJK#tt* (G* (Pa) 
(G" (Pa)) 36S«Sfb<ftS^ft»[ (to (r a d/s e 
c) ) ttu &T©i^&^J:^fc5o -ttefr-b. I*** hV?*$k 
2k<DmteMl'**— * — fc*S\/*X — U—h (lH*£2 5. 0mm, 
3-^7V^0. 10 7^7^) SrffiV\ SSI 7 5^, -#JJ8l>i*^ 
2 0%O^#^r»i^»14©««t*^«S[a!J«^tTV\ ffri£#i4^ (G' 
(Pa) t«*#tt$ (G" (Pa) ) , RTfiG* = G" bt£Z>b$<D 
JUS&fc (co (r a d/s e c) ) £r##>5 0 ft*5 N Jl&ifc (co (r a d 
/sec) ) 4>t #<DHg5t$M»G* ( i <o) &mjjo* tt>T^7* 

G* (ic) =o*/ Y * =G' (co) + i G" (co) 
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(i) ~ (3) *mtz.ir-7u t°v>%im&te- en i~9 9fift%^jNf 

Stt/nkVyIM«: [II] 9 9 ~ 1 fift%75><b&-5^n tfl^V^ 

(1) fm^n-vh^7^M-^:fctf5 2 5 c C^T^ttl-t"-5^« (W 
25) 2 0 — 100 Sft%-^£>5 

(2) 2 5X:(D^ ^^^mm-t^^m (H25) ^o~8 0li% 

(3) D S CJBIJa^^^oV^T^ jtt£ (Tm CC) ) Sr*£fcV>jK Ife^tt 
Tm^ti^liTmiiMlSlAH (J/g) #TBa<z>BI 

-r 

AH^ 6 X (Tm- 14 0) 

— £1*31*5 2 S^T^ttJ-t-S^n tfI^>3R*^flcoj«»* (W2 5) 
AS 2 0~1 0 0lf%ffe5 o &£L< I*. 3 0~1 0 0fi*%, 
&£U<te, 5 0~10 0ll%-e&5„ W2 5J4, :/nfc°W^fi-^ 

# [ i ] aM*St?fc3a»5a»&*i-te«^&5„ < 
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$^oTV^5i b&Myfc-fZo *$£WlZ$d\,^X&. W25#20% 

^WWa^Ptfl/i'^l^ft: [I] }4, 2 5to^t^|:S 
(H2 5) #0 — 8 0M%-C*>5o 0£L<f4, 0~50 

*»Wlc*s^a^nbri^i^3RM^f*: [I] tt, D S CSyjtfc&V^C, 
^ (Tm (°C) ) £r^$&V>j!>\ ^V>f4Tm^^-r#-a'}4Tm < bil!fi? 
MAH (J/g) #TI2<7)|i#,Sr?i/c-t-o 
AH^ 6 X (Tm- 14 0) 

$ b< 14, 

AH^ 3 X (Tm- 12 0) 
m^ffr^ L < f4, 

AHS 2 X (Tm- 10 0) 

^WKiistts^n tru^s^ft: [i] tt. griEoi!#^?ifei-t 

^fr CI] tt, iflfttettfcltt, TIE^^n fc°U^^aS^ [a] X 
f4^n t°V^m*m^#: [a' ] 4 9 tt5 Q 
[a] zfxDfUZsVm&etW 

tt&m\z&ft*zfu)£\s>mkm&fr [a] 14. rm<D en ~ o) 
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(1) y y Y'tim (mmmm) ^2 0~6 0^;\s%X*$>V) , 

(2) 7t^y^7^$(rrrr) t ( 1 -mmmm) fl*T 

[ r r r r / ( 1 —mmmm) ] ^ 0 . 1 

(3) #*&y n-v- h?77<<—tZ.$5tfZ> 2 5 , C£*T"T*i&mi"5ric#ft (W 
25) #$20 — 100 Mft%-C*fe5 

«5ei:*st^^P^^yfiiA^ [ a ] ^ ±ffi«>H«*:*l;fci- 

*^B^^*5tta^ K5>§P (mmmm^) > 7i? 

y (r r r r &m) t ^-3§0J?fc:*>^T adi^fc 1 l?3 Drt 

^-e&So ^mi^tf-s^u t^^afi-a-ffc [a] <£>yy^^*y 

K#sp (mmmm) i5 2 0^%*lt(i, ^<fco# ©IlfCS t t£5 0 6 

l^lt57°ofV^$fil^ [a]©[rrrr/ (l-mmmm) ] 
tf*0. l £«;t3fc^fco#®lBiaifcS:: 13 C- 

So ^B^tfcl^/P [a] ©W2 5^2 0%*i 

(3) yy^^y^K^ (mmmm) A* 3 0 ~ 5 0 %-Cfc 19 

(4) 7-te^>-^ s/ K#sp (r r r r) £ (l -mmmm) # S T 
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[r r r r/ ( 1 — mmmm) ] ^0. 08 

(6) m&?w v ? ? j z> 2 ^c^f^mnMr^^m (w 

2 5) ^3 0~10 0li%tfc2) 

- 1 zmtz-t tzb u < . 

(7) * V^^P y (mmmm) 3 0 ~ 5 0 <9 , 

(8) y-fe 5^>-^ v (r r r r ) t (1 -mmmm) ^TbE<Z> 

[ r r r r / (1 —mmmm) ] ^ 0 . 0 6 

(9) v-^yy^y j—\z.$otfz> 2 s'C^T-e^tti-r^^* (w 

25) ^5 0 ~10 0li%T'fe5 

/W^>x^-> 3 y (GPC) <t 9 ?i'J^ Lfc^S^ (Mw/M 

n) a* 4 ^t&^/xw:^- f7 y ^mm* 1 3 stjc-csu^Lfc^Ks^ 

^ [77] #0. 5~15. 0r>!)7hVgi s lfSL<, Mw/Mn 
^3. 5£XTRXf/X [tj] #1. 0~5. 0 f is ]) y h ;V/ g *S $ 
{-£?£L<. Mw/Mn^3TOt;/X [ 7} ] 1 . 0~3. 0f'> 
9y^/gTOlLtN 0 ft^Mftlf; (Mw/Mn) ^4^^?> 

0^>y y FVg^tSh 7^;i/A^>- Mc-i^/i"^^ v ; y=L 
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&5o 

(Dm^, D S CJHfl^JJlJ;Si»»!Rf»ftAH35S2 0 J / g JilTtfe?. 
^M^Sm*fh (DSC) JBI^Oj|gS'ftfti|ft^*5V>T«g*^tr— 

ffiAas^fci^fc^* LV\, rttb<?5fflA<Dt!l^36S % Tf£<£>B@#5£ 

(1) 

C (m-2, 1) + (r-2, 1) + (1, 3) ] =S 5 . 0 (%) - (l) 

[5S;«K (m-2, 1) li 1 3 C-NMR«Lf^y-2, 1#A 

(r-2, 1 ) ft 1 3 C-NMRT:iiVJj£L/c7-fe5- 2, 

lfflA-g-^T^ (%) „ (1, 3) fi 1 3 C-NMR-ejHfl^bfcl, 3fp 
A^TW* (%) Sr^-To ] &ffi%:~rZ>1rZ > i > <Di!)m-£ L< » £61-11^ 
5£ (2) 

C (m-2, 1) + (r-2, 1) + (1, 3) 3 Si. 0 (%) ••• (2) 
&iKSi-Si-5fc<Bfl3«fc0#*LV\, *SM£|l§fiU£ (3) 
C (m-2, 1) + (r-2, 1) + (l, 3) ) gO. 1 (%)••• (3) 
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ft*3, (m-2, 1) , (r-2, 1 ) ( 1 , 3 ) tt. 

*|gB^CD^n bfl/^Jp-Slfi-^flctt 1 3 C-NMR^ h ;V 

»AtC*3fei-5^m*«8J2:|iL-Ctt. Jung] i n g (J - 

Polym . Sci . : Part A : Polym . Chem. , 33. P1305 (1995) ) Rig 

*&W\c&VZ>zfv Kl'i'WML&ifc Ca] «\ JblBOSffttz: 

*fc> *JgP^lC*5^S^n tVy^l^ [a] fit, JrfB^APxT 
3l553¥tt*asi o omp a«TT'fc^ct^$L< „ 

*L<ii70MP a£AT-efc5o 
[a' ] /Ptfl/^^l^ 

*38^t*sft5^o fv^*!^ [a * ] fit, T3B<Z) (l) ~ (2) 

(1) 1 3 c-nmr^j^ic: &%&w.}mmmm (p) ^55-90* 

(2) #?a^D? h^77^-(^lt5 2 5 < C^TT?«Wi-S^* (W 
2 5) 0~ 1 0 0lt%t*fc5 
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hmo) icmn, ^fco < mm¥r& m*.^ ? v - k^> 

« (P) 14, BUE© 0*«?tl© J NM - E X 4 0 OMNM R^I^ 

U /Pt^^aio^y h7^7y K (mm) #^£r$J^ LT^fc 

ISK^tfS^n [a'..] t Ltd &#&JWt£*g«l 

(P) &6 5 — 8 ow/o-efes^ bfc#*LV^ MMlUt*^ (P) 

utw, *fc9 o*/p%&j@;t5fcWSCi&t)8:ff-o&< 

i s fc5o W25^30— 10 0fift%-efc5,t £ £>l£$f £ L< % 

5 0 — 1 0 0li%T'&5i#M W2 5 J&S 2 0%5fc«(rCH\ 

f&fcH4#:fc< fr5i£a*£>5 0 /£*3, W2 5^^C^T^aiJ^&« N BU 

fc&miz.&rt&zfvvu [a' ] ±mnm 

W<Dmzr/*"*—$.=-'(isa > (GPC) felCfc OWjeLfca-^ASWU 
(Mw/Mn) dU^TSt^/Xttr h 7 y 1 3 5*C(c:Tffia^ 

bfeflHSttft [tj] #0. 5 — 15. Of^yyh/V/g^K, 
Mw/Mn^3. 5^T,K.t)VX [ tj ] 1 . 0 — 5. 07^!) y h/V 
/g^£«bi;i£f&L<, Mw/Mn^3«TWX [ n ] jft$ 1 . 0 — 
3. Of^y-yh/P/g^fc^U^ (Mw/Mn) ^ 
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^f^fd&tfS^P tf^^^fi^ [a' ] fcfc, _L3B«S 

[a' ] t LTtt. ^t^M^MMfift (DSC) SlJ^^^bft^ 
«■ (DSC) »©ISill:fti^*5V^TMtt°-^©a^^tl5'b© 
AH, TmWT c ©ffl'J^feteitufE t |fj)lST?fe£ 0 

sx±x*hz^kj)miz cv\, ^c*3 s ^m^^/^-^/Pttt±iaoiij^ 

£fc. l 0 OMP a ^T^&5~ U< , 

^L<tt70MPa UTX»hZ> 0 

*&WlC£>VZ>^v t°l/>^#fi^ [a' ] IvlggU J^3&4~-2 

4 fvP— 1 — sO^rls, l--^dr-fe>-, 1 -^^V, 1 — tHtV, 
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[/Dfl/^il^ [a] lU?/Pt°U>i*l^ [a' ] ©1 

W- [a' ] <D$^2fi£t LT^ ^ ^n-fe>-^tl¥«tt5MM^^ffl 
tt^i|[4 ~ 2 O W a - 1 ^ >^*i^t§^^^|f f,^§ o ^ 

(A) 3&&Afc£-ft 

(B) (B-l) ^c^tbTft, _h|E (A) $Lft<Dm&&mit&®bm. 
JfrW^yWMML^ ibtt&mXM , (B-2) ^irb 

±ffi (a) f&ft&U (B) fiJg^K:JP*.X, (c) 

--"C% (a) (B) /&#&t>* (c) ^trov^ii, Jg-|g 

^{cjoVNT^^'botincrt^-efoU, (b) fcttRxy- (c) 

it, #^^©^SlJ-a'^'0^^-C 1 b^-^P^lrjoV^-CK6-<fc'b<^il^Crt 

^W©»Jg*fetC*5V>-Ctt, ±it.L/c (A) (B) J&^&tf 

140 



WO 99/67303 



PCT/JP99/03405 



m—^m^^^x^-<tc-h(Dtm^mxh^o 
^p^^*5v^r«, mm (a) , (b) , (o zmmts^zmiz.^ 

O k H z tf)®^^ & * b< 1 0~500kHz (DiTO&^apJf «b 

■So 

f&ftRtf (B) £ ^-*-cDte^(Dfe^^^S-^^rtT? 

&f&ftkmi$(D®imp\&iz.-^\,^xi>, fH—^m^^^xm^<t^h(D t 

L<tt20~l 00m m-efc 19 , ifc^flS^te, iiS 2 0 ~ 1 0 0 

Om 2 /g, ^L<tt50~5 0 0m 2 /gt'fc^o */c. 
P^:fett6$}$t{£:}oV^ Jaffcl 0 0 g ii^O. 0 5 

~ 1 O g , m^O. 1 ~ 2 g ^ <b LV^ 31^JlS#_hffifS 
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mm 4 ~ 2 o <d a - * j i/ 1 &&m& z -^s ^ t \z. x v mm £ nz> 0 
t&wm&m, mmm&m, wi^a^ ^^rtuD^r&sr^-c t> <t 

M^^{-oV>Ttt, fi-^ja^ttil'g'- 1 0 0-2 5 0^ #£L< 

it) * b < » i ~ i o 8 , ioo~io 5 ^i5:t tmti L 

BE~ 200kg/cm 2 G, #(^^F^ L < liSidE— 1 00kg/cm 2 

So 

m-a^ [in o^fii-o^-tte. mfr(Dm& \-i>i$M'&(D%L&fr h 
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20g/10mi n»t©»t< s v— h^f|^fil~ 1 0 g 
/lOmi ngS©t)©^U\ ^.tlhoy^^h, y^jV^i/— 

5 7 11 ^mz$mistitzh<D*$m-tz>z t#-e£5 0 i-ft^. 
(i) A£MMijt4^«T*&5T^ y^^^^o-* y (p) # 

8 5. 0. O^/PO/o&t^n-^^^^fe (H) #98. 0~97. 

oli% 

0. 7 5 0 P + 2 7. 1 2 5<H 

^HfcfCt, (2) ^/^^yfy^^ (MI) #l~20g/ 

1 Omi n"CfolJ, Jftvofflfln 7 5<t(~:}o^T, «aS*^«JcjHfJ3£fc «t «J 

# b*x5ili£^a> 0 =10° r a d/s e c(Ci3(^i!Bfflr (s 
e c) i:MI ^ i^O. 65-0. 025MI 

(1* ) i:f£^IiJt£$BS"Cfc<5T^f yff^y t^l/Z y (P) 
#85. 0~92. 0^;U%&tf n -^y^^Mft (H) #8 6 . 
0-9 7. Olt%TfcD N ^OPtHi©TO, 5£ 
0. 7 5 0 P+2 6 . 0 0 0 <H 

&ffitc-rz.h. RXf (2' ) Wi^y^X (Ml) #1~2 5 g 
/lOmint'fct), #o?fi^l 7 5^CKl:jo^-C. JWifc#lfc$J^- «fc 

<9#btt^)^^co 0=10°rad/sec -SifgfrjBt^ t ( s 
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e c ) t M I t ©M#iS, j£ r^O. 6 3- 0. 025MI 
fc*5. mm<DP, H, MI, coORXfKDMM. ffi'J^&Mm^n 

t°uz/^m&ft<Dm&xmmzmLxn!&ffl¥-8-8 5711 ^miz 

S^PtVyll^ [11] ki&^k- h ~>-,M*f£-ff;ftfc^n fc° 

7^i**ffi^#ft^#jP£ L< , #1^9-2 0 8 6 2 9^1, # 
^ipg _ 2 7 2 7 1 8-5§-<&$g N %fM¥-l 0- 1 3 0 3 3 6^4i$B&^ 

frmtfbtlZo (#H?9-20 8 6 29^$) 

® ^l^^oi^l^yfe©^! (x (wt%) ) ^3~10w 

t %-e&£ 0 

© *M®^;H>^yry^^ (MI (g/lOmin) ) 4 
~12g/10mi n-e$?5 

(S) $Mjfv^?vl^— ^/UttttS* (E (wt%) ) (!) £fc 

EiO. 25x + l. 1 ( % = 3 ~ 6 w t %) • • • ( I ) 

E ^ 2 . 6 (% = 6~10wt%) -(II) 

© ^^Mf&Stf^$J^Lfci!b£ (Tm (t)) ix^(III) 

^fcii ( i v) (DM&zmfr-r 

Tmgl40 (x = 3 ~ 5 w t %) -(III) 

Tm^ 1 6 5 - 5 x (% = 5~10wt%) ••• (IV) 
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© 1 3 C-NMRT?$J^L7hP P PigsM<DT-f Vtt^yt 
T-yYft^ (mm (m o 1 %) ) tf s 9 8. Omo 1 %^±T?fc5 

¥9-2 7 2 7 1 8 

0 &m&Vf*¥(D^?-u^mtL<D&mm. c% (wt%> ) aso. 2~4 

w t %-e&>& 

© *l^©^;Vb^yf-y^ (M] (g/lOtnin) ) 

1 2g/l Om i n-Cfc?) 

® mjju-^^i^— -TvM^mfl (e (wt%) ) t^ss (i) <om 

E£0. 2 5 x + 1. 1 •••(!) 

® ^mfe&mmmnx*m\7£vtcm& (Tm cc) ) <tx^st (2) o 

Tm^ 16 5-5* ♦••(2) 

CD 13 C-NMRT«UcPP Pli^©7^y^^f->^ by 4 
TyYftm (mm (mo 1%) ) 9 8. Omo 1 %J^_hT*fe5 

11-6O63 9^<&mz.w&\^x&>z>i><D&m'f b*iz> 0 -rt£*>-h, 

©^S^tt^tf^^l-" (D-g^fi (a m o 1 %) hi --Jt-^W 

&<D&mm (/3 mo 1%) *s (i) ttmit-r 

4=g a + 0 ^ 1 5 • • • (1) 

©#M'&i£<D*/i' Y<07y9x (MI (g/lOmin)) #1-1 
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2g/l0mi n-e&-5 

<S>Mm^=^f-/^=^—' TvWftWS (E) t (a 4-/3) (DM&fr (a + 0) 
^12C*^|:BS (2) (a + 0) >i 2«l^t:|j:ij{; (3) © 

E^O. 2 (a + /3) +0. 6 • • • (2) 
3. 0 • • • (3) 

®7F^M : mmm&mx*®\7£LtzmM dm co > t (a + /s) ^ (4) 

Tm^l 64 — 3. 6 (a + /3) • • • (4) 

©1 3 C-NMR^iJ^U/cir.^MlU14^P (mo 1 %) ^98mo 

1 %£*_h-cas>5 

$ai>f^3 a-^ h^77^ — (GPC) Mi <9 $J^L;fc 
(Mw) t ifcTO^ft (Mn) (Otk (Mw/Mn) ^ 
6 «TT'fe5 (4#Hfl¥ 1 1 -6 0 6 3 9 

*5S^^*5»tSjfeStt^'n t°u^^a-^i$ [ii] asjg*t£Srjj*$jfe 

^iHt^n ifu^m-Brfc CI I] Sr^v^i^^dri^— ^$rfflv>-c K 

I*ii?j§\ [ I ] ^1-99 jfSL<ttlO~90 

l<« 20-so sft%-eBB^-r So ci] *s i m&%*mx* 
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m£L±*M&&t>itxmi<^xh£\<\ Mz.\t. mmitmt un*. y 

^ hyx (2, 4 -i^- t JV) fc*7 T ^h, V* 
fT!);K^xi)7!) F-;^77 7'{ (2, 4 - v?- t 

- >^/I^ 32 1^-^*777^ K t'^ (2, 6 

T4 b. 2, 2-p<^U^t^ (4, 6-^-t-7^7x-;H tf- 
^^777^ h, "rY^^-T. (2, 4 -v 5 - t -7*^71^) 
-4, 4- t'7^=-l/^-v?-^j^^-7-^ K Tt'TJX^^I 178 ()| 
H/fb (M) ) . ^57-Yf-TNP («)), JP-135 

(«6^Wt¥ (») ) , Tf**#Zf2 1 1 2 (§S) ) , J PP 

-20 00 (atfbfc^ (®D )' , We s ton 618 (GE (M) ) * 
7f>^^7"PEP-24G (Jfifltft (M) ) . Tr^^^T'PEP- 
3 6 OiaH/ffc («) ) . 77*^^7*HP-l o (tetl-fk (») ) , s 
andstabP-EPQ K (®D ) . 7t^77^ h 1 6 8 

/^•^df- («) ) ^S^JffetLSo 

7 a: y — ^5RiMb8&jli3WoJW#:« t LTf*. 
2, 6 - v 5 - t - 7*f-;l/- 4 - ^ f ;U7 x 7 -;i^ > n — Pfistl'— 
3- (3' , 5' -V- t -7=3-jV-4' -h Kn^^7x^;l/) 

K rh7^r^ O^W^-3- (3, & -*J- t --ff-As- 
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4- k Ko*5/7x=/V) ypft^-f) bV^ (3, 5- 
i^- t 4 - t Kd *^^^) y i/T5? U- h , 4, 4' 

y f>t'X- (3 -ff-fu- 6 - t -/f^7x /— yl-) , hy 
^^l^^-^y =i — — t*J^ [3- (3-t-/f;i/-4-t Ko^v'- 

5 - ^/l^ai^AO ^nlf^— H , 3, |2- [3 - (3 
- t 4 — fc KodriX-S-^f^x^l/) 7a t't^/Pt 
=¥v0 -1, 1 -v^^/l^^/l'} -2, 4, 8, 1 0 -x h^^lJ- 

C5, 5] *7^*fl3^, K^vJ-f-BHT (&£{b^ (M) ) s 
SWy^BHT (J*) ) » 7yf-i^BHT UHPfl^ 

(M) ) > 4A>tfS y^^. 1 0 7 6 (?v* • #V^r- <JR) ) , "< fV-tt 
/y^^lOlO (^v< • ($51) ) , ^ * 7 A O - 6 0 

mmt m) ) > ^^^>rif-BP-i o 1 mzat^ m) ) . h 

^y^TT (M) ) . TTHP (iw (M) ) . <f/UM 

mmt (M) ) , m^^7*Ao-4o cmm.it m) ) . 

-Tif-BBM-s (») ) > a W y^BB (S-SSHHI (») ) , 

7yr-yW-3 0 0 UHPfl^ (K) ) > JAstfy y?X24 5 (x 

^.#V=¥- (») ) . rf*7^7*AO-7 0 Oi&ftfc (§£)). h 

5/^^917 (WSffiKI ($51) ) % 7f*X?yAO-8 0 (MM. 
it m) ) . X$7^f-GA-80 (ftJCfl^ ($£) ) Sl^tf £>*X 

v^7>7!)/l— 3, 3' -f^v?7nk°t^-h, ^y^^vP-S, 
3' -WT'n W-h, ^r7!l^-3, 3* -ft^nk" 

K ^Of^yxy h— s^b?** (3-7 7y^ft7°nk' 

10 > * 5 7^f-TP L (££:fc^ ($!}) ) , 3Wy^D 
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ltp t&tmm (») ) > r^^y^^L (B*mm m) ) , * 

mm)). t>^*v?*m <.R*mm m) ) . *s9>rif-TP 
s m$c4t¥- m) ) s 3w^7dstp (isnmm m) ) . r 

>-^5/^^S (B*ittJ|g (») ) „ 7f'*^?yAO-4 12S Ofi 
«-ffc (I)) > SEENOX 412S (i/zfv <kj& (I) ) , 7^7 
>ff-TDP (S4) ) SfrWtfkJLSo 

4 )\s13 S yniOlO : ^Sf^& : ^<^^=c V x y ^jV-t- Y=7*^l 
3- (3, 5 - v 5 - t -Zf^-jv- 4 - t: Rn ^v-^^— yb) 7°nft^ 
— 16 8: ifelK^ : h ]) * (2, 4 t -7"f^7 

^^A-) y^^y T ^ )Vj3 ; 0 7 6 : #jff£ : -ft**?*/ 

/v- 3- (3, 5-^-t-7'f^-4-t KP^>7x^) :7°n fc° 

3 3 0 1, 3, 5 - h ]) * ?-A*- 

2, 4, (3, 5-';-t-^-4-k Kn**/^ 

/W) '<lsl2>>(A'1fS y?* 3 1 1 4 : 4£)St£ : h JJ * (3, 5-v?- 
t -y^Jls— 4 - t Kpdri/^y^) .-f y i/r? l^f h P - E P Q : 
ftf^:rh7^ (2, 4-^-t-7"f^7i^) 4, 4' — fcT 

7x^i/y-^-7^^77^ M 5 #{-£?£bv\, 

Wioo m*«$fc:*f LgHfcl^JtaJS: o . ooi-i il^at^pf 

1 

>f /I'tf /y^lOlO lOOOppm 
PEP-Q lOOOppm 
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1 2 O 0 p p m 



PE P-Q 



6 0 0 p p m 



>f jViSyar^ 16 8 



8 0 0 p p m 



4 /Ktf / ^nioio 



400~1000ppm 



16 8 



7 5 0~ 1 5 0 0 p pm 



A, Kn^yVf^ h (DHT-4A) :Mit:Mg4. 5 Al 2 

(OH) 13C03 3. 5H2 0^!||:^LV\ 

r m) <d r-y-JV^Ts : &f&^v*%k*>7kWik^j:M OK) <d r$ 

75 h\ xfvy^xf7!)yf7^ h\ ^l^fc^^W ^®?T 

tf^yliiMiii^Lti o P pmJ^_h-e&i9 N £fi£b< «io~ 

1 O O O O p p m(D$mX*-h <Q . «fc 9 $f * L<IJ10~5O00ppm 
<£>$iB~e$> "9 . ^bl^SKttl 0~2 5 0 0 ppm-efo5o lOp 
pm*l-etti?at- h i'—Jl'&CD&WtfZt. bft-T, — £\ lOOOO 
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[vi] mxxm 

[ID #*W<D»flBttj£*W\ (A) TIB (a l) - (a 4) wtfcRS: 

■fi-t&Zfu K°UlsmtkM&fo9 9 — 5 OfiS%, 
(al) mmtti& C.ij] *«0. 5-5. Ofv'yy^/gfl)^ 
(a 2) #^4#*P (Mw/Mn) ^3. 5 £*T"T?*> B s 
(a 3) 7>f 9*f'y9'<l'9 -y ^4 

0 — 99 ^/P%WT"efe 0 , 
(a 4) T'fy^^fy^^yF^ tSfc 

,6 (Tm *C) i^P^St (I) 

Tm ^ [mmmm] +6 5 • • • (I) 

(B) (A) ^i7^7VA«OlWK'* H lWt57P 

*&wiz.&\,^x\*, ft*m&ifii>m^ (a) j&ttcD-ywu^m&m 

(b) ^©i©^P k>y wi^frt 7^ /^I«f©f ^ 
^T-e*ftSr^i-s r tiz& 9 , »^y7n n-u^x-nmmx 

h ti^ fa^Wm bis -rsi^&k<D tntz* 
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zf*\?\/^m&w,&w<Dimm&m [t,] ^0. 5-5. o^v- 

V y h A^/ g -efc 0 . a^ft^f (Mw /M n ) ^ 3 . 5 £(Ttfc 
^ T^y^fy^y^y W (mmmmt^^yo) ^4 0~ 
9 9 <9 % KI480-99 ^yU%Xh <9 „ RXfTJ V 9 

^f^^-yF^I ^Ht^ (T m °C) t <D 
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mm* (I) 

T m ^ [mmmm] +6 5 ... (I) 

^*5, mm%k& [ r) ] *s o . 5f->y7h /v/ g«t^> & ^ 

ft^ (Mw/M n ) tf*3. 5 £jg 3.3 y^^J^Kmt t — 

hv'~/M£Q^^**Sig;TLfc«9, jH^n y ^V^fiT Lfc «9 i" 
5 <fc>3o T<4 y*#?'y?<0# 1? \*&# (mmmm^/P 

^/c, T^y^^y^^yF^ tilt 

ftlfi ( (Mw /Mn ) £3. 5£JLTk UfcsKU bT Uls&fafr-r 

«fltm^@^^St^ (Tmt:) ^i: 

(B) J*#©^n fc 0 l-^:!«a-&#te, (a) ^©/ntfuy^a 

****** t©"e*>*twr*ift«sr«*.u; *# H MtH„ t^oT, 
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*&m<Dmmffi.f&m\-t^ ±ts. (a) ^99-5011%, xvm 
*L<f* 99 — 80 m*% (b) 1 ~ 5 0 mm.%s ± r> l 

ff2L/c7-f /^<DMD#|p]C7;>3l3g#f£^ (TM (MPa)) t h — h 
iSJg (HST CC) ) ©ifiSS (II) 

TM^ 2 2 XHS T- 1 8 5 O • • -(II) 

TM^ 2 2 XHST- 1 8 0 O • • -(II') 

*mm(D&i%:iz£ y> t— h->— ^um (hst cc) ) tfxvi&r-r 

5«l*>jMfc!9 (J;D(Sffl-C. ^fU«t3ftaftc^i"S) N 

7-r/PA§i3g#tt^ (mtt) t.psj-hi-sMiRj^fe*), rit^ (id -e 

C2) ^/c±iB cn <Dmmm.^.m^^x^m^mmmt\-^xy)m 
^u/c (b) ^oDSA'fbaur dcBt) as (a) ^opiMS<b?a 
S (t c At) £9 o~4 otjfti^!) f u^m^»/£^-efo<5o 

i-^^>*>. (a) ^t*i.?rMu5 5 (b) j&ftte, m&itum 
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[3] JblC, (A' ) /ntV^ii^tfcot, T4V*9 S 3- 

o«3|&^ C r? D ;&Sl. o~2. Orv^y-yFVgffe!), . 

(Mw /Mn it) #3. 5 5 ^ * n -fe >-^ftfe$S£r/B V^ta^ 

Lfc^o tV^M^9 9-5 Oli%|^ (B' ) ^P^I/^Sk 
Mtfeot, Cr?) ^0. 0 1 — 1. 0"T?fct). 

(Mw /Mn ) 5^T-e&^>^ ^n-fe^^ftfelftSr^VN-cm'&b 

(1) (A' ) fifc#fc:oV'»T 

(a' ) ^iuii, ^ntyiftliM^xMtfc^^V' 

^^^C4~2 0(7) a ^tf«l^Lfc^P t° 1/ ^fi^^T* 

y^Kd* ri$8 0 — 9 9%. i«9$f^b<« 

8 5 — 9 7%-efci9 N 3&*offilK*fc& Crj) *S 1 . 0 — 2. O^i^y^b 

Vg, i u< tti . 5 — 1. sr^yyFVg-efc^ ^ 

ft#*U (Mw /Mn it) ri*3. 5^T, £ «9 £ L < fct 3 . OOTtfc 

**WW57^y^^f y^^y (mmmm^r/k9-^%) 
tn, Cheng H. N. , Ewen J. A. , Macromol. cem. , 1989, 190, 1350^|£^^tV 
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SI', ^ft^ (Mw /Mn it) 3. 5^^.5^li7^;W 

MA7->?^tl^5o i"*t>*>. S^JR^«5tt, H.H.Brint 
zinger et al, J. Organometal. Chem. , 288 ,63(1985) !B4£<D^^- U^— fc* 
^ - (>f ^-x^yu) =. >7 i» v 5 ^ P y K-^J. Am. Chem. Soc. , 109, 654 

4(1987) mW.(D^Uly- t'X- (^^7=-/lx) /n7^[>a^ ny h\ 
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H. Yamazaki et al, Chemistry Letters, 1853 (1989) 1EI£<£> is* fjVls ]) 
;V\f^ (2, 4 -^f^->^D^y^i;x^) i?/U=i=.$J*i/* v 
y H\ ^f;^!);!'^ (2, 4, 5-by^f/^n^i?x 

ny K^tf^/V^^.A&OV^ — *7 M\&*fa(»tL9m'& (stereorigid) 
9 ^ (chiral ) -fb^^J T? £> 3 „ 

PUK, xf^t7 (4, 5, 6, 7-7h7tKD-l r Vt"- 

71^) ^^t)A^ni) K. (4 — ^tvP- 1 ->T ^t* 

^Vaxi) A v?^ n U K, xfl/yt*7 1 — f > 

7^—71^) 3-i)Ai/^ n y K, st^H/'tr;* (6— ff-JV— 1— 

>"X—/V) v'yPn^ryA^^P!) K, a^l^lf;* ( 7 - ^ TVl'- 1 - 
y(>' j r~/i>) ^3^^a^p!) H\ xfuyt'x (2, 3-v>>^ 
/I'- 1 ->tf l/*f~)V) i?/U=i — !7 Av?^ n ]) h\ (4, 7 

— ^TVl" — l—J l/*f=.)\S) i?jl*=x=. fyK-J? u y h\ =c^l^tr* 
(-fi/^— /W) ^^cr^AS^n JJ K> If* (4, 5, 6, 7 

* (4 -^tvv- 1 ^-7*= A*) s^7~V n y h\ a^l^lf 
( 5 — ^ tv!'— 1 --f yf-^) /N7=-t)Ai>^D!; K % 3i^v->-t' 

* (6 -^TVV- 1 — 4 ^*f~jV) /^7=-V J±i/f V }) h\ xfl'Vt' 

* (2, f>-^— A-) ^7xi)A^P!) K> 

U>-¥* (4, 7 -v^TVV- 1 />7si>A^By H\ 

^fc** (4 -*vvW Vt"'— /V) -^X^A^^DJJ R v?^7Vl'>' 
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X (2, 4, 5 - h y ^f/Vv/^ a-O-^ i?x=A-) ^/Wn — ^Av^ 

n y h\ ^f^>!)i/yt*7 (2, 4, 5-MJ^f;v^D^y^ 

S?ac=. /V) A7^!)A^n!)K ^vU->y fx (2, 4 - v 5 
* f-frl/f u^.z/? i/3L=z.,]s) v?/vn - t>^v?^ p y j>\ v^fvi^y 

W^t'^. (2, 4 - H^ef-lV*/? *Jxl=zjI,) yN^-r>Ai/^Ci 

y K> ^f/l'J/UVy^ (3 -t-f-jV*,*? d^>-^ v^rc^yU) ^/U 
□ ^DA^^ny h\ ^^f/^>!Jl/yif7 (3 — * f-sisisf 
-J=^—jv) — ^as^ n y b\ vV^vi^y i/yt*^ (2-^5^ 

- 4 -7ix/W >^=. AO ^a-^-^Bll K, 

>-fX Hyy/f^s AO ^3 = i>^n!) Kf^(f5-t^ 

/i0 ^An^Av^ n y h\ (xf l^y) (m^-u^) -t*x (-f^ 

— ^ "f-^-^C ^f^/v) i?/u=i — v u y k, (^^^^) (^^v- 

>-) -tr* (4, 7 - >M 9vW AO ^35^0!) KS? 

^ Hy^7/Pto7i-;V) tfU— h, N, N-^f/V7x!)xi7 
x Hy?7^P7x-/H 7j< u— h<D J; 5 fc^- h 7 f 7 J^^r 
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fh7 (^^^/l^n^:*— /V) 7^^-f7-ty^f^i5 

h y ^drV/WT/l^ — !7i^tf> h y 7^^T;P$^^A, i^^/PT 

yl^T /we *r -y- >^ (D T /l^ 3- ;P7 /We ^ 1h >- Wll^f; t» £ § 0 

r*Lb^^*^T/V5:^i7 MtStVi&ft. b V T fr*)^TJV% — r7A N 

h y T/i-^-/i-T/P5:^!7Atv>T/p^/uT/v$ — ^A/^^-r K^is-^iftu 

7^^;V7^^ty^St<, #^hyxf;P7^5-!>is, MJ 
-f y^f/l'7/1'5 =■ 17 A> h yxf;i,7/i/5^i>i,t^^7/l'$- 
!)A^o]j KCS^Hl&Vf h7^f^v?7;l' ; edrt>'i5 s »* W 
^T/V§-r7A^ UTtt, h y xfyV7/W^ — hy^V^f^ 

tttt, sM^a^s, ^ii^ft, *M«£-8s, 
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mx-h'o. m^mnmm. 1 ~i o^m^mm^^o . !±^>nmn. 

^JE~3 0 0 k g/cm^GCDffl-efeSo 
(2) (B* ) ^f^oVNT 

(b' ) uxtt, *fiv±^mmm*m^xm'etvti7'x2\?u 

^lii^flctfcot, "f-bb'pm. (0. 5^e/u%^T) o^i/^Xte 

foo-C%i<. Hl83ft»i££ Crj] £3 0. 0 1-1. O^v-y^h/^/g, 
<fc D #3= L < (2 0 . 1~0. 87^!) y YAs/ gTr&Ox ^^-Jk^^J (M 
w /Mn Jt) #3.. 5^Ts J:^tL<tfc5fc©OTt5o 

^PlfiS C 77 D ri 5 0. 0 1 y h/i^/g £<9/h£tt;ix[£. 7^f/i- 

A^*^^Ojj§(Bt&sm^fc<9 % i. ofv/y^/v/g5r« 

JE(-> 9i=i-m&M (Mw /Mn it) a* 3. 5£jH;i5#-a^ 

V ? t^-y V^ls?^ h&m (mmmm^^) «\ (B* ) fig^ 
fcov^tt»JPR*tb* t«"Ctt*v>* s 7>f ^APMtt^»4S^*»b 8 0~ 
9 ki>m&^\<\ 35 (A')^OTc (^tefi 

fit) «£<9ift^Tc W5»^tv\ 

(B' ) ^Ol^Cli, S^WlCtt. huIEL/c (A' ) fife^^n 

o) g&£- 

^WO/nlfU^l^MiIlt (A' ) ric^t <B' ) 
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(Dm^-it (fift%it) ^ 99 — 50 : 1~5 Ofrhtt&o «fc 9 b< 
{399-75 : 1 — 2 5T»fcl9, Ml- «t 0 * b < 9 9 — 9 0:1 — 
1 0T»*>5 o 

(B ' ) j&#©E-S-j&* l % X 9 /h& Itiilit- b /Utis^b-TS 
**Wl^o-C±?E (A) (B) (A' ) f&ftk 

Cl] *«W©#ffijaric«>ra:. TIB (a 1) - (a 5) 
/Dfl/>-atl^7^yit|A^ ( A > ) 9 9 — 5 0wt%, 

161 



WO 99/67303 



PCT/JP99/03405 



(a i) mm&m Cn) a*o. 5-5.^5 * »*u<«o. 

7 ~ 2 . 5 ]} y V g > «fc 9 U £ L < 13 1 . 0 ~ 2 . 0 xv- U 5/ 

(a 2) (Mw /Mn ) #3. 5^T, &P£L<«:3. 

(a 3) AffcailJttJfcffi (P) *S 5 0 — 9 9 mol%. £ b < ft 5 5 ~ 9 
5mol% N «fc9#£L<(25 5~'9 0mol%-e$><9> 
(a 4) -fn\fU^^ joit/xf kyM/Xli^t4~2 0©at 

U ? /XI*J^^^C4~2 0 CDa^l^-O^^TS^ ] ~3 0mol%-e£><9 „ 

(a 5) H-ia^giJ^ n-v h ^77-(- (TREF) |:fc^0t»T<O 

s*f&HJc*3v^^m-rss^ 1 owt% »*u<»*8wt% a^t\ 

(A' ) &ftk7 4^J*!$Mi%<D&&0k<*TX*&&&Mj£-rz>?'T2\?u 
fSRfi-g-ffc (B' ) l~5 0wt% *»fe/j:5^n tfV^SMttflg-CfcSo 
#^ft#W$eV^ (A' ) ^©/nlf^-atW7^*I^ 

5 2j*y -e-j^is^ftsKy -^-^/>^vNfcfe, *NMfcU£<<, ^s-fk 

#*WK:*5VvCH:, ^ft^^^VN (A' ) j&#<D7"ntf o 
tW7^y#i^ (B' ) j&ftcDMnzfWu^m&ftk y^/^J* 
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-r&^ib, *%>m(o (b' > j*#w\ (a' > ^i:7>f^A)ji^ 

A^^H^MUftfiW (DSCSfe) K.fc!)jra^LT#&H5agiIMfc*!fc 
& (A' ) ^#©J$Srfti&&J:9i*<, (B' ) ^<0Hf*fls«itJ:*) 

^SBKfcJB^S (A' ) ^©/at^i/y-atw^Mm 
a^ttttE^fco-Ct^-m^iSV^tfe. ~ft£t>-b±1£. (a 1) - (a 
J»<Dmkm X% X, JllE (a 1) ~ (a 5) "e***L5tt*t©«je«fe 
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(Mw /Mn ) ^3. 5^i§f^lt 

«9-j-*»#*sfe5o st-, *LfcM%mmm (p) t-fesr^y^^fy . 

^^>^K^f (mmmm i t^$%) d« 5 0 mol% J: <9 /h£ tt*U£ 7 

S8b*i6**l>fc <, 30 mol%J: I? #Ht*LJi^^Sffljt-efc5 0 

#M#S'J^ F^77^- (TREF) ^*5t-t-5 0t:^T(D 
fflat«SHJj:*3V^-C»ffli-54*$l Owt% £@;L<5 £7-f/WAco^o£ 

©*i^*©ji^^) vi'i>'- ax-is-? j ^&m&fc&j&m4tta& 
m^x&mjtm't&z.kiz.xQftTmftiB ( cm w /Mn > &3. 

(B* ) ^OT'ptWiM^li, (A* ) ^©^oifwy 
-tBt$}iZ\-i, (A' ) ^(D^al?U'i/-atl/7>fy*I^i4 
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?5o t^o-c, m%.& (a' ) f&ftx u^ao/h^v^n vu>>mm 

-et#^3t^MJttmM (P) *W £ U < (i 8 5 mol%^±, <fc<D£?£L 
< tt9 Omol%^_h N $ L< ft 9 5mol%£l±.(D7 > v VU^^M^ 

Z<D±ytj; (B' ) j&#i>_hfa (a' ) ^^1^^^, £<%HbtLtzlf 

^wommmf&vote. ±m (a' ) j&#a*9 9-5 owt% , xvat- 

£L< fc*9 9~8 0wt% T% (B' ) /jJc#^ 1 ~5 Owt% % «fc V) fa £ L 
( B ' ) ^tom^ifi l wt% «fct)/h^v>tt^b /H4 1 /&ff244^ 

sg-fti-su, 5 0wt% 1 1— h /M*<t 7^r/i^Apgii't4o^7 

ff2Lfc:7^^A<DMD;^ftcD3I^ME¥ (TM (MPa)) £ t — h v— )V 

tBL& (hst cc) ) <Dmm^ (II) 

TM^ 2 2 XHS T- 1 8 5 0 •••(II) 
TMS 2 2 XHS T- 1 8 0 0 •••(II') 

**W©3»*|CJ; 9 h— hi^-MI (HST 0C) ) ^£9®^ 
7-f/UA6l3R5M4^ (PWttO t[Rl-hi-5ffifB|tc$)«9, c*l£5S (II) T? 
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[2] &K_hiE ci] ©^p^i;fcot*Miiiifia^i^ifc 

(B) tfi.&tom&fclB.S. (TcBt) a* (A) j£#(D|PJ*S,§Mt?fi& (t 

cAt) o~4 oncKvaKy t°i/>-^flim^x*fe5c 

i-fcfc>*>, (A) riE#fc#**rJBj«L5<5 (B) 
##>So ±9jf*t<tt, TcB^TcA<fcH0-40tM^t 

(a) (a) £y h^M^mmm%tx*M7£vti$tiM 1 <tumfi$ 

Rv^ntVy^l^ (B) fl^^WBg-e*)^ , (A) 

^5 5~9 9liSST'fe!3 (B) ^4 5 ~ 1 SSgB^bftSo 

**Wfc*3V^, *m-a-# (A) I^Dt°l/^i:«^5yi©a 

l-^f^ 4 — *?vi — 1 -^i'f y, 1 — ^df-ir^, l —^zfr 

is^ l-XfTls* l-v*-fe>\ 1 - K7ty, 

rty, 1 —7- 1 — ^^^-^ir 1 — ^^rif^-feV, 1 
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*«WIJ1*5V^-Ctt, (A) i$Tffi© (A-l) £/ctt 

(A- 2) WcfrH5^U\ 

(A- 1 ) #M&#BU* nYf^77©»t t -^?fii^Tp t Lfc^ 

(Tp-5) °c~ (Tp + 5) x:<Dm&vm\z.is^xm&-Tz>A (W 
(a)p) a* 7 owt% i^±-efc§ 

(a- 2) #ia#»j*n-v b y <Do < c&.T(Dffi.mt&m\z&\,^xmm 

i--5ft (W(A)O) ^3wt% WTT-fcS 

w(A)pirov^ii, <fc «9 L < fi s 7 5wt% u±.x&> «9 . 

£bfcl#*L<W:8 Owt% EJUb"0S>3„ W(A)p#7 Owt% 

ep *>«a^^*sj£ < , t r e f sn^^tH t°- * aa*© t°- * t>mn 
ti<o, £.m\nv—f<Dm&mmm. *>i.<t£i&m.miz.*:%<mxfix^z> 

sp*>, £.&m*—*<D&i>mm.m\z.mxfix\,^z>m&t>L< nummv— 

U<kt2wt% ^T-efcSo £ biZ&H L< ft 1 . 5wt% £ITt*fc5o W(A) 
0^3wt% ^ix.5t7^/VA, mm, is—h* J&Mft&^t^t. 

*|§K^*5V>Ttt > (A) ASTE© (A- 3) , (A 

-4) *5j;Ot (a- 5) i tV^f ft^l ^Srifcti t 

(A- 3) (A) f ©^iltdS 5 ^±© a - 1 1/7 >f 

^^f* (a mol%) #*0. lmol% 12mol%£*T"t?£>5 

(a- 4) (a) (D&itmmmm (p) #85 moi% w_ht?fe 
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<5o 

(A-5) (A) ico^-Cx* V l'*, 1 3 5tttffl^Lfc 

®PS3feS ( [rj] ) #o.5 ~ 3.Vf->Vy h^/g"C*>So 

-tl/7^y^<4©^tl (a mol%) #0. lmol% t^± % 12mol%^T-e. 
&Swt^»*U\ «fc«9#*b<fcJ\ 0. 2mol% £LhT?$> t) *>ollmol% 
I^T^feSo Skfcfr^bO*, 0.3mol% W_b-Cfc!9^olOmol%WTT? 

i^fc^o l2mol%&«;t3£*fi£,6tf:i&M&TU HMfe6*3&9 

0*b<^v^##feS o 3i^miiJ144t#: (P) tcov^te, $ 

kfciff* b< E\ 90 mol% ^ii-CfcSo <£ b< 9 5 mol% £/. 

±X*tbZ> 0 &#fcfllJte*B« ( P ) tf5 8 5 raol% *«*T?Hu *fi£-#<Z>*SiBi 

fe<9, *<^*»^^cov^x^*^lte0y<^>3g^c*5^^■r^jBB^^:lftWb*:o 

([7)])l^t«,0.5 ~ 3. 0f'>!J y hVg ^ L< , 

*«k^*5v^«. *m^fr (a) iz^x^m^mmmH 

Tma^ 1 4 O^^oTmag 1 6 0 - 7 a • • • (2) 
J:»9^*b<f*. 

Tma^ 1 3 Ot^oTmaS 1 5 5- 7 a • • • (3) 
$^{-0*b<« > 

Tma^ 1 2 Ot^oTnag 1 5 0 - 7 a • ♦ • (4) 

Traa^ 1 1 St^oTma^ 1 4 5 - 7 a • • • (5) 
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K&mz.&^X, ^nb^^l^ (B) fi, &n&fc (A) «t 9 

^^fe^l!^fift-e$j^ Lfcigiibias^ fii v > r. b &&mx h 5 0 ~f 
o^^^i^ (b) ^m&f&^mmzmzmmnte< . ^yy 

cD^-efc^r-Y V 9 9 9X^9 v K#*ft*8 5 mo 1 %a-htf>& 
L < , <fc 19 L < 9 0 m o 1 %^_h, £ £ b < X% 9 

5mol%lili©|)0T'fe5, ^CT% T>f y 9 9 ^ y 9 9 y Yft 

mt 1 3 C-NMR-eaiULfch^Ty Klt©7^ 9 9 9^y9 ft 
mX»lbV), 19. 8~2 2. 5 p p m(C^tL5^:->^^/KD3tS^*J-r 
2>2 1. 7 — 2 2. 5 p p m->9-r^&(Ditb LXJ&#>lLffi.X'%>2> 0 

1 3 C-NMR©|J^&tt > *fi-a-#: (A) <Z)^*/v-^ti 

(a) „ RxfiLfcmmmim (p) ^^^-s/c^icmofc^irRc-e 

l^y/^n tfW^I^ sl^-uis/i -/fy/^n \fls>&M& 

Q:^! -7^is/7u\?u^&^ft.m*m^z>^bfcx%z><, 

LT(i, ^fJP¥8 - 2 8 8 0 5 2f^#il¥ 

8- 31321 0^•{c:|E^L-Cfe^'b^^$f*b<ffiV^2>- t75>l?#S 0 

9- 2 0 9 2 1 0 -if-^Igsp 9 - 2 2 2 3 5 6fHEtLtfc5!)©^ 
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/PtVyM^* (B) ©^/i/f^yf y ? 0. 1~ 

100g/min^|L^ /Dt>y^M# (B) AK 

^PJiO^P t^^^gf*, 5 5-9 9S*^50*S^f* (A) 
t4 5~lti|!(D/Dlfk^M (B) i^^S^t^Mtfc 
So (A) *3 5 5 Sftt[5*^-efi. ©St - h ^-/H#t£<D3fc 

S^^?F^-efo5 0 £7h, /nt 0 I/^l^# (B) a*lSfi£|$5fc 
lH-Ctt, /&^<D&&^maq#k;ftftt/\, £?£L<i;i. 65~98ii 
§&tf>*fi^#: (A) t 3 5~2m*lfl5(D^ > n t^ylMfl: (B) 
J^^m^-efeSo £<bt-#f*L< ti\ 7 5 ~ 9 5 S*£BO*fi^{$ (A) 
i: 2 5~~5mmU(DZfv t°U^m^#: (B) ;6>b&5it3-e;k3o 

fil^ffc (A) <D^ B %>(t:m« (Tea t) t^P VU^m-frft (B) CO 
^iftfii (Tcb ^TIBcoP#^^7c-t-^<tdW*bV\ 

Tcb— TcaS 20 • • • ( 1 ) 

£ h \Z.& £ U < He, 

Tcb-Tca^ 3 0 • • • (6) 

Tcb-Tca^ 4 0 • • • (7) 

(A) ir/ufl/VM^ (B) (DlSf H ^saoM^/h$ 

^p^co^p ^u^mmmi^ yntvyn^ (b) 
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Tmb-Tcb^ 5 0 • • • (8) 

Tmb-Tcb^ 4 5 • • • (9) 
Tmb- Tcb^ 4 0 • • • (10) 

T. TfSO (1) N (2) (3) Oga#^7ti-^ir*W*UV\ 

(1) ±mmy?-?um&T p t istz.M&[z. s (t p -5) t~ <t p 

+ 5) ^(D^fSffl^rJoV^T^tfii-Sa (W(H)p) ^6 5wt% 

So 

(2) O^TOfMt&HK&V^^fti-SS; (W(H)O) *5 3wt% UT 

(3) Tp+1 0 < C^(_h?aS^|S(C:*5V^X^ttS _ t"2>4 (W(H)10 ) &± 

£>&o «fc«J#£L^«SBHWu 7 5wt% £l_h-es>5 0 <WM£#3:LVMteBB«:, 
8 Owt% £t_h-t?fo5 0 W(H)p^6 5wt%*iti*. fififc- h v— /H± 

V»t6BBtt. 2wt% £ATt?JfoSo <t LV^ffltt, l . ' 5 wt% ^Tt» 
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*7t, W(H)10 (COV^Ttt, LV>*&H«:» 2~3 5wt% X 

J:9#*'UV^BB»4, 3~2 5wt% -C&>5 0 LV^Hfcfc. 

4-2 0wt%-efc^ o iwt%*v&--e«:, f$M^$M'p-i)>m^ £ 

Jh-cfcs. <fc t>£?£ l< 9 s'cwi-e&Sc tt$ff t<«, 10 

T-CfeSo Ktt, 1 3 OWt'feSo #^*t<tt, 1 

[4] C«flB*5J:t/7^^^<z>a!iit«fe] 

^m<ozfu\fu^mm\^^x^ ^m-si* (a' ) *>l< 
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^n^^-j^, ta-^/i^s. r/i^^r^. ry— ti?^a-ti? 
f-t-n, ^/^^s, mm. p. ^m^^^ia^ 
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i&#tfi£\ *mbs£\ »»a-a-«v^tb©*ife-et 

t£jjmx*fty z.t&m&& 0 Rj^^^ot* / tfttt^t l tin* 

kg/cm 2 g <Df£ffl-e£>& 0 i^istt i ^»e> 1 o «pwsi$-e*» 

So 

*fc» ^SSWo^n fc°i^3MtfJjm'*5^T, ti/^I^ (B' ) 
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^JE~4 0 kg/cm 2 G ©«SfflT?*>5o fi^^raiil^^bl 

t>-C#5o oc^-U> s 1-Zf^>, fcm&fc 5 SUKD a -tl/7 

*7h. ^IgP^^^P bTU'^SRWJfitt, (A' ) tL<|J (A) 

fc^u tfU^S^f* (B* ) tL<li (B) ^t^rtl^ioT 

^-e#^o Wt r »^Wy^j3V>-C«, (A' ) <bL<(* (A) 

t^Plfl/^l^flJ (B' ) *>L<tt (B) &9J>*fc:®U6U ^(D'fe 

-g|©SJ^«l^V>T7 > o t^i^^^fi^ (B) 

m/min^fc^^^iOiSiiSfM^^VNTt). ff^i&S 10 -500 n m 
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cviii] mAmm 

i i] iz^\,^xmmizmw-tz>o 
c i ] m&&mfc&m 

^m<bm^mit^-m^Tm~^ (vim xmzftzmm&mi- 
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A 3 , A 4 fi^n-etL^l 4JK (C, Si, Ge, Sn)jft»feft 
U-ttLfettSVMHP— CtRfto-CV^tfci^. X 4 He a & 

©Y^X^^ILt^t^M qlil~5©itt' [ (M 3 <Df% 

^tifi) -2] &r^U rfiO-3©S»T?fc5, R 21 MR 30 I« 
^■e^M^-. ^n^ygf, ^itl~2 0^WS, Ei^W 

BUlB— ^5t(VIII){^*3V>TA 3 , A 4 14l(C, Si, 

Gen) *^/iS^^SSSr*U^:i^5>«:Sv^^^:|^— -e>b^^o-cv^-c.>b 

<fcl/\, A 3 , A 4 fc L-Ctt, 0!lx.«TI5— JKiCCVIV) T?* £il,<5^figS 



(EttC, Si, Ge, Sn^U R 3 1 J&TfR 3 2 ^-^tL^tlTK* 




(VIV ) 
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~^(VIV) (Ijott§/NP^ygfi Lttt, m^^-. 7>^^lg^ N 

-^(viv) \cmif&i%mw^frhte%^mm<Dmfrmk bxi*. ^ 
^s, sv^vi^^i^s, j^^y^^s. t?y ^>-m. << 

y7"P^yfyS, ->^a^drv-y ^^S^^T^^r y ; 1 . 1 

x^^yk>S, (n-7°Pt» i/J) 1/^1, v? (i-^ntVW 
->y *? n^dr^P) ixy ^^(DT^dr/1'^y ; 
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x 4 iia ^-a-tt* /c 7c ^t£^ga&^--e& 9 , a ^^ga^ t 

u-rfi^n^^^-, ^t^^c i ~ 2 o (Dj^-fbTKms, ^ti~20© 

g, MiCl~2 0©^;V7^ Kl, ^iSl-2 0©^*^v/KI 
»1 ~2 0 ©^HtTK^g^U; Ll\, AO^ygf, j^H§ifcl~2 

ocD^bTK^som^y.t ltb, mmtmm-efo&o oti~2o 
^h^^mm^mi-f^ti^o Mi~2o©7n-iHtit ^ 

^f^75 Kg, ^xf;i/7? Kg, >77"dW5 Kg, ^7*f^7 
5: Kg, S^>*P^df">7l'T5 K£, ^f;Hf^7 5 KSf©7/P^f 
^7^ Kg^, i?t'-^7? Kg, '77"o^-;P7 5 Kg, i?->*n^ 
^t=^7^ Kg^if<?5T/i"7-=/^r 5 Kg ; ^y^7^; Kg, 7 
^^/l^^vuT 5: Kg, 7x=.;U7"a tVi^T 5 Kg& E(F>T ]) — A^T/V 
*frT% Kg; ^7x^7^ Kg, v?t7f;i/7 5 KS^^OTJJ- 
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jv^ y /um, ? * y /pg^ if ; ^t?Kmm^> v 

y * y y sum s MJx ^ suis V A'g. b V 7 n y /ug, h y 
v-^ p^drv'/v-iy v) y 7 x -/w> y =f-jV7 x.=.;Viy 

y/i^S, ^^^7^-yU^^y /l^g, h!) MJ;V">!];H, MJt7f 
yu-^ y jvmttXo h y ^{kTK^g^v' y /Vg ; MJ^ ^/i^v- y /ux-r 

/vmt* e (omtfcmw.&^ y y ^^-^^ : h y ^ ?vi^> y 
ft^^^^r y — /wg& ww^tt^o &a>-ct> v y t^-sns 

y/vg, ^^fvuv^^y^vy /Pgft Ll\> K*tl~20 

(D^juyj KStUlt *^-jV?.jV7 4 Kg, ac^vio^;? ^ Kg. 
7 , nk>^^7^ Kg. 7f;V7/V7>f Kg. ^^i/;v^yV7>f Kg. 
v-^ p^3rvvl^>^7 ^ Kg. t^f^/>7^ K£# £<DTA'*jH'X 
/V7>f Kg-^. KS, ^n^n/ix^/v^^ Kg. v-^ p 

7>f Kg. 7a=;Hf;l/^^7-f Kg. 7*-;l'7 0 n f;^/I^7>f K 
mt£i?(D7 y — /P7;^/U^^7^ Kg ; 7ix;WX/U7^f Kg. h y 
;v^/W7^ Kl^ v^^f^i-;^^^ FI, h y ^ f/>7 zc—yi- 
^JU7 4 Kg. xf/U7x-^>7^ Kg. T'ok>7xx;l.7v;V7 
Kl> \£7 4 Kg, -ry^-jVTsjV? 4 Kg. ^^-A^-jry 

f;P7/V7^ Kg. T>-h7^^^^7^ KS, 7 y^jV7.)V 

7 4 KXftifOT y — /^;V7^ Kg#=W«b;ft5o ^iti~20© 
^/p/fc^rv' Kgfc LTtt. ^f;^/V*^->KS, ^ ^vW^Jift^V K 
g. 7 p nt>^V*dfv'^ ^fA-7^*^'>K£, ^^vvV;*/^ 
*'>KS, n^drV/PX^/^drv- Kg; ;t ^ ^/l^^^df Kg& 
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/l^ari/ Kg, P^^-fe— /V'^/M^v' K2sfc if <Z>7Vl"{r — /PXyP 

KS ; ^^vVPX/MNdrv' KS> 7*— A'a^yl^/mfc^S' KS> 
7x-/I//o tVPX/l^driV KX&2ftf>T y — )VT tV^jV^/Vfo**/ K 
S ; :7^ — /u^/U7jNdf v- KS, h y /v^/i^^ri/ KS. * ji-7 =. 

^^rv-KSv ^^/KX/U/frdrv' Kg. ^/^^^Vl^/I^/fr Kg, 
^g ; „ h/W/i/S, -^y^n>r^S. «>yt*>f* 

t-rs, 1, a-^fi?* y^w. ^na^w. 1, 3-^v^v 

:x^ % 1, 3 -^^-y-S^n^ x> 3> 5 -^dr^). y i, 3- 

<^*v?3LV, i, 3, 6 -^7*fi h y XV, 1, 4-i?7s=^^ 

^v^a^tf biiSo ^^5-2 0^#^i?xy^^tt5{b 
^fcttit 1, 4 — 'y^i^xy, 1, 
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2 0©7^y^fp ) ^ ^.-^^{Clfi, *3-;UT*>, xf/^5y s 
/^T3>\ ^v-^P^dr;/;l/7$y, ;nf ^7 ^ y^©T^^/l^ 

/K y7 $/^-T^f ©JgSj5tf-^-f/W^#) ; y ^/P^^/u 

y^f/Vx- ?vv % m^/p- n -r 5: T^^K xf ;W V7 
^^(Dmf^mM^—'rMt^^ ; t*=/i^~7VK 7!)^ 
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^7>f y, u^^r-y/u^^y j >\ >^t*©*7 

fc^kmB-WLfr^y -4 > ; i^^y^J^y^y ^ >\ i?if/l/*^7^ >\ 

v?7°d t>*7.7 4 >\ */zf s f-i\''fc?* y w >\ -J^^-^y/v^y. y >\ 

-f >- ; v>/- -< >\ h y ^^^7js^7^ >- N h!)7 

□ t>*^7^fy, hU7f/l'*77^y > M)^v-/l/*X7^y, 

h y >'^n^v';^^7^>', h y ^-^^/uxJn^7 ^ zst£E<D h y 

x^;V7d fc°/i^^:7^ l/t£E<DT V — >VT }V*r y y 4 y ; y 
TK^^^T y — /U^fdfiTVVy— /Wri* 3 i@g^Ufc v?T y — ^T/Vdr 
ls%-fc.\~£T y — /V-^T/i-^r/v*:^. 7 4 >- ; 7 ^ =:/Ujj> y y 4 
>\ M)^*7.7^y, v?y ^vpt^— /P*;*7W > N h!i^f;>7x 
^/^/f;^^^ if/P7i-W^7^, 7n^7x-M7>7 
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**-7j^; y xD^mm^Tju^r^T}}— 3 mm^^ti h y (r 

r 21 mr 3 0 tt^ti^frTkm^, ^w^m?. t%mwL\^ 
^.bb-cii. i&itiifc^ ^mm^-, n^n^, a vmw^frm-fh 

/i^r^^/i-s ; h y ^s, ^r->y /v&tz^oir^^T y — /^s^t*^ 

^b*fm. 7^;*i/mtek*<Dmm<am&tek*&m?bti%o r 21 
j^r 3 0 t l-c«, T^mw^t-tzitmm^ 1 ~ 2 0 co^^tk^^^^ 

m 3 m^#^^3~i o^^fcjt^^^y^ v^mcD&mjtm* 

y^-t-V?^^^ ^pA, -^is-ftls, ^yirjV, n/VPK /<7^!)A^J: 
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mm-%k&. (vi 1 1) x«m &ti%m®>&m\t&m(D®-iz. l v ^-mmm * m 

£>5«-£\ m»fctf>Y 3 tenfjc-e^fto-r^rkcfc^o £7cY 5 tefdi 

(Z)Y 5 ^X 4 t^lLTVNT'bJ;V\ qttl~5©ltt' C (M 3 CD® 
^ffi) -2] rl40~3«t»&5o R 2 1 7I>SR 3 0 1*^ 

tt-e^7K^®^^tt^^^ i~2o (Dmt*mm*7r;-r 0 m 3 

^!fi4^#|£*Hi:l3, (1, 2' -^f/Vv'y wy) (2, 1' 
-S^fvW^U l/^) tf^. (^yf=^) ^3 = !)A^ny h\ (l, 
2' -^7tf;^>y vy) (2 t 1' fc'* (3- 

^^/W^^/U) ^-!)i^^!Jh\ (1, 2' -v^^/l'v' 

y (2, i' -^wyi/y) (3 -^^/w /i^) 

v?;l,nr:t>i,^p!) (1, 2' -^f /Vi/U 1/^) (2, 1' 

Av?^nV)h\ (l, 2' - ^/U^y U^) (2, 1' 

a^dDK (i, 2' -^f/^!)i/y) (2, l' -v^^/u 

'>!J Uy) t** ( 3 - zf^-fV^ >7*=-/U) }y;V n=:^i,^p!JK ( 1 , 

186 



WO 99/67303 



PCT/JP99/03405 



2' -^f^>J^) (2, 1' If* (4- 

* TvW ^n^^^UK, (l, 2* ->^fvl-> 

y i/y) (2, i' -s?^?\*^y i/^) t* (4, 7 ^-a-c > 

T^^yP) v?yPn^.H7^i/^ n \) h\ (1, 2' -^f /V^/D M (2, 
1' -^^f/U^Ul/y) h** (5, e-^^Wyf^) ^1/3. 
= >?a^d!)K, (i, 2' -7*=/Mf;^!Ji^y) (2, l* 

K\ (1, 2* -7x-/^f/^>!Juy) (2, 1' 

(1, 2' ->^fyl/->!Juy) (2, 1* -^y7'nt 8 !Jf» tr*. 
W>f-/V) ^3^t)i,^n!) K (i, 2' -^f;^>yu 

>-) ( 2 , i * — ry/ot°y 9* t ^ ( 3 - ^ 5vi~r ^ ;0 *? 

/vn-^A^nDK (l, 2' -i^yf;u->yuy) (2, l* - 
-^y^Dtify) t** (3 — r y/P i^;^yf^) v?;i/n-7^ 
■y^nDF, (1, 2' -^f;^!luy) (2, 1' fy/ntf 

(i, 2' -i;yf^>y (2, 1' — f y^ok o yf» 
(3-hyy y /I** ^/W vt 5 '— /v) n y k % 

(1, 2' -v?yf;^>y i/y) (2, 1' —cy^ntifV) t*x 
(3-hy^f^>])/Wyr^) ^a^^nyK, (1, 

2' -v^^/Pv-y u^) (2, 1' -- r y^p^yfy) t*x (3- 

7x- ;WVf= /V) ^a^A^nDK, (1, 2* -v^^ 
(2, 1' -p^U-^) fc** (^yf-^) ^;J/3=.r?A^ 

^p!) h\ (i, 2' -yyf;^>y uy) (2, 1' -^^i^y) f 

* ( 3 - * ^vl~f ^y*=.;v) vvu n-^-y^P!) K> (1, 2' -$J 

p<^^v-y^y) (2, i* -*^uyy tr* (3— cyyptVMy 
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i?^3-i?A^py k, (i, 2' (2, 

p!)K, (1, 2' -^f;^!Jl/V) (2, l* t** 

(3 - h y ^f/l/y y /l^ ^/t-^f *J;V=i =- a ]) h\ 

(1, 2' -^f^pi/y) (2, i* if* (3-h 

]) t^jV'sV )V4 is*fz=. /^) = n y h% (i, 2' -S? 

7x=;i/->yuy) (2, 1' -^^W^) t'.x .^3 

-!>A^ay K (i, 2' -i?7x=^>yv/y) (2, i' -> 

^ l^V) fc* ( 3 - 7< ^/W /V) y/P^ =. r> A v?^ P y H\ ( 1 , 

2' - v^7i^ /P->y U>) (2, 1' -^^1/^) (3-n-y 
^vW (1, 2' -5?7*=^i/ 

y^) (2, i' -^^u^) t-^ (3- h y ^A-v-y a-^^vw 

^n^->A^pyK, (1, 2' -^7*=y^>y Uls) 
(2, 1* -^UV) tf^ (3 - f y ^^/P^U/W ■y'f—A') \?>V 

* l^fctt^? - !7 AtJlfSlft L/C ^<7>£^tf -5 C £ - tbfe IE. 

[in *ysy * zsiL&mtm 

^m^uy ^ ^m^-mmmi-i. (a) hue©— «5£(vni)-e&£ 

*ts«jw#^m3-i o^*fcii^>->?y-r Fm&HDm&&m4k&voR 
■c* (b) ^ (a) f£&<Dm&&mfc&tobRfei,xjx-i'i!k<Dmft&M 
zit&mR-a&m^fccx (c) *ttT/v$-*Afb£-*to»e>ft 

*«W©S-a-ffitt«E^^v>-CW:. .(A) (A) ^^<7>»^&JR 
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(B) J&ftkLTtt. (B-l) (A) 
&JfcLXJ*>fe(D^fc*M!&1-%J*>m\:&W, (B-2) T;v$ 
7^f->-^/c« (B-3) /wr*fift£. fi-^ftttis* < , MlS^xh^. 

JbfE (B-l) /&#tb-Cte, IWBE (A) ^OlI^MM^S 

fc0>-cfcteffl-c£\ »-isw^*3v>t (B-i) ^atw^tto 

CO (B-l) 5, ^ (A) ^©IMilb^fe^SSL 

— (B-2) ^©7;v? y b-cti. l/>fti»t01ft 

<S6^T?*, ^— ftmiC&^X (B-2) LT<D^/c%<D*S#lf & 

(b-3) ^oyw^^(j:-ov>-cfi#^aijpstt^<. mmik&vox 

kix5 0 KT/W^ = !>A^!fei: fC^Jtlft*^ (2, 6-v^-t- 
-f+As—A—* f;W7sy dr-» (1, 1 - tT- 
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x— A-) mm, hV* [3, 5 -if 7, {Yy7;Vjrn*=f-?v) 7 

mm, hv* c m mm, hv^^-^m 

m, h ]) ^^mm, h v - n - T'^^mm, hv* {7>v*xx* ^ao 

^/i-) mm, hv* (2, 4, 6 - h v ~7)vjrx2 mm, hy 

7 (3, mm, bV7 {3, 5-\?7 (M)7/VtP 

tf-JV') 7 ^~>\<} mm, t*7 (^<>5>7 /IsJruy 7;V$-vm 
m, i?7 ?L~)V7 jvlrximM, (s<i>"*?7 )Virv 7*.— >v) 
mm, ^^f;V7;Vtn!|, ^^;V7 iV^u mm, V-n-zff-^ 
yjlsttvmm, ^^^7^07x^^7^1311, 7zl=-;V*J7 
jvirvimm, ^y^7^tn7 3:-^^^PPli, *3-jVi/7/\sy>rv 

mm, =^^/isi?7su?tximm, n -7^^/u^7 j^umm^t f ^m\f h 

Jflvvc*>J:v\, 

*«W©S^ffltt«IJj:S3WS (A) *b«Efife^i: (B) fm&ftkoQi 

mm&\*. (b) ii^tit (B-i) ^srffl^fcs^tii, 

*/WJt"T»»* KlilO : 1~1 : 100, «fc>) £f * L < ft 2 : 1 ~ 1 : 

&tc<9<DMM=i* hi>m< HfflW-eft^, £fc (B-2) ik&m 
tem^^m-friZ^ *;HtT?#t L < 1 : 1 ~ 1 : 1000000, 
<t L< ttl : 1 0-1 : 10000 (Dl&m&Miz LV\> ^<£>^ffl 

mm (a) tem&fth (b-3) tttEj^^t ^wt-e, 
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U % KlilO : 1 ~ 1 : 2000. <fc 9 #f £ L < J* 5 : 1 ~ 1 : 10 
O0 N £ e>l£#£L<ra:2 : 1~1 : 5 0 0©«lHi s a* t< , 

HffiWT?*V\ £7t. ttftEfife^ (B) tLTfi (B-l) , (B-2) . 

( B - 3 ) ft if £ liMSfcS fc. liliW±^^^-Cffl v^<5 i: So 

fufEO (A) tftft&xfi (B) 

LT^T-rS^^fco-C^J^U (A) (B) 

:}3V>T (C) LT^fct)©^/ b^5o 

BU15 (A) «fflEfife^fc (C) ttftE^^O'tefflSd^W:. 
L<I41 : 1~1 : 1 0000, <t>5 L < I* 1 : 5 ~ 1 : 2000. 
£b^£?£L<f3:l : 1 O^V^Ll : 1 0 0 0 Oi&ffl^H* B£ (C) 

1 ~ 3 0 0 m m. 0 £ L<IJlO~20 0/im, cfc«9 £f£ L < 2 
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©#^<Z>fe#©Jfc&ffijf»B\ 1 ~ 1 , 000m 2 / g , L < 14 5 

0~5 0 0m 2 /gtfc^ *W?L^ai4 0. l~5m 3 /g.#3= 
L<f4 0. 3~3m 3 /g-efc?> 0 

f4S§ftb!4. i^IgK'ft5r.im5li:in^5^ -3 0°c- 
[ill] *^7^fi^#<z>$|it:frifc 

^^^^-u-^^f ^M^(DSIi£^ffif4fiffSB (A) )&5£(VIII) 

(B) |£ (A) fife^©a^JR^4!5i:5Jt5LT-<^-^tt©«g# 
^Mt 9 S^M^g^CT (C) tiT/^-^A^fel- 

***t^^ = i7A^«b^ uri4, fiftlE-^ (vii) -c*&*L5ffc 
*s»*uv\ ^m-a-^^it*-&icj3v^{4, (c) 

^«T/V5 = >7A^4S»4^«) (A) tic.ftRXfi/Xn (B) ^igtt 
^TfflwCfcJ^U (C) ^SrSAL-C*3# (A) file 

(B) j&#<t^te£i2r-Cfflv>-rt>J;v\, (c) j£#©J8^Sfitt:ii& 
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7"c!t 0 U^ 1 -7f>', 1 l-^3ri?>\ 1 -^y°y-ls^ 

\--fr-7y-l/^ 1 - y ^ 1 --rirv, 4 -7m— /u- 1 -y*7-i/^ 

6 — 7x^- 1 — ^3r-fe>\ 3 —tf-As— 1 — Zfy-^^ A — j-^tV — 
l-ZfTl/, 3 ^vl — 1 -^<>-7^ 4 -yfvP- ] — ^df-fc>\ 
5 — l — ^^r-feix, 3, 3 - fvv— 1 3, 4 

1 -^^7"^ s 4, 4 - ^/P- 1 --<^^ fc*— /V 
^ n^^^^a-^l/;^ 1, 3-7^v?rn>- N 1, 4- 

n^>\ fh77;^axf i/y > 2 - yjvUrn y°n^O-, y jvisr 0 =^ 
l, 1-^7^0x^1/^, 3 - ^A-^n^n^;/, hU 7 
/l/tnxf i/y s 3, 4 — n n - l — ^^v^GD^n a — 

)VJ >\ 5 —^=f-;V / /l^/jOM? 5 — zfv J /V/jOM^> % 

5, 6-v 5 ^/Py',a'3jOM^>\ 5 -^^^yU//V7K^^(D^^^- 
^7^f>i, wvlt Uttt, Xf^, p-^ p 
— ;t^vw*^-l^„ p-7nt>xf i/y, p-^y7nt>7,f l/y, 
p — 7f;V7f uy s p — t e r t -7f/^f H', p— /u^ 

o — *^Vl';*^U'>\ o — xf/Mf o-7PtV^f 
o-^y/Pf/Mf m - 7 5^1-;*. ^ W >\ m-xf/l'X 
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2, 4 - f-jVK'f-Xsls^ 2, 5 -is/- s f-jV?. s f-\' y y^ 3, 
5 -i^^^/^^U^ayT^^^U^m. p-y h^f^f ^ 
o-y h^rv^^l^^ m-y Y*i/^?-Ul/^<DT )Vzx^^y^^-\y> 

P — ^ n n ^ >\ m — ^ n u ui/, o — ? v n x=f-Ul/^ 
p — r/n-t.X'^-V'i^ m-T/n^E-;*.^- 1/>\ o -^n^e^^l^y, p — 
^/i^n^^-u;/. m-^/P^-n^^lx^^ o - yVt^n l/>\ o 

^ ^V/^y, 1, 4—?>'*v 5 ^>\ 1, 5 -^drlhv^^^tf) 
W^W?^^ y/I^Vl^>\ 1, 4, 5, 8— v^^y— 1, 
2, 3, 4, 4a, 5, 8, 8 a - t^^k Knt7^ 1/^ 2-y/U 

y 5 - t'c^/i- y yl^Vl^ >\ i/^ p ^ ^ ^ zsfc ¥<D 
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>\ ^pd*^A, 1, 2 - *J9 v px^y, ^ P n^>--fe:/^c7;>#Hb 

J&ftfr, iiS 0 . 5 ~ 1 0 0 -^-f ^ o £f * U < l£ 2 ~ 2 5 -v-f ^ 

m-a-^t-ol/^Ttt. J±^«. ii^. ?£JE~2 0 0 0 kg/cm2G 

O-lOOt, »^L<«-10~70t:, b< f20~5 ot 

\^mmmmt7kmtm^^\ ^<D^mm&*m&mxn?z.khxz 
z>o ^>mn&$Li&mte. *<»wsm& c r, d (i 3 5t, 

>^X0)m\M) ^0.'2f>y^h ^/ g , L < 0 , 5 'J y 

9 <D^Him^£/&«$Jtf>*^ 1.-10, OOOg, »JL<li 
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io~i, o o o g bt£%£o\z0k&*wmirZ>^btm-&l,^o 



(T) flg#tl<Olfi*ft 

(Dffiis^ [77] 

(HO i»VMR- 0 5 3Si»iWi«W-&IBV\ 7 f *U>'*jK't I 

1 3 sx;\z.3o\,^xmi£L>± 0 

(2)^*^ (Mw/Mn) 

mmw*xyiz.mmvttm^vE^xmj£isti 0 

<4)ilL£ (Tm) (Tc) <DW& 

^HjfeatS!S»*tf • tt«, DSC- 7) 

fcb^Cfe^i Omg^iffltT, 2 3 OtT?3#(HJig|ftL;/S:SK 

: 5~6 g 
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ttaS« : 1 8 0@g± 
x 1 0 0 

(6)#?fi^S'J^t3^ h^77 (TREF) 
STp (°C) % ^TREF©*7Atat2 5'C|It5^T^J^f 

(a) gift* 

fcifl* 1 3 5 X: {"11® LfcTRE F*7Ai^AL, &V>-? 

(b) 3£g1t/& 

TREFA7A : G L-^-rrc>-^^±M XtfjVftyJ* 

(4. 6 0 X 1 5 Omm) 



G Lih-T^^X|±M 1 mm KBrt;P 

-fei^->3.^#^ttJH SSC-3100^ 
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: s^itttn r e x - c i o o mwm 

FOXBOROfil MI RAN 1A CV 



1 Ojf^Sl'Zf 



: 5 0 0 -v-f ^ a ]) y YjVjV—zf 



7. 5 g/y y h/^ 
5 0 0 -^-f ^ n y y h/i' 
2.0U!Iy h^/^ 
3. 4 1 jt* m 

? u^y/l-^P (3 0~6 0 ^ visa.) 

±0. 2t:^rt 

-=t^%) ) &t/S:ft:mfliJtt*tai (P( ) 

B^W^-tfc^cD J NM- E X 4 0 0lNMRiI?:ll\ l^TcDgki* 



1 3 



C-nmr^ hyHSrSI3£U RT^felcJ:l9SLmLfco 
: 2 2 Omg/NMRII 3ml 
NMRil : 1,2,4- b V * n n^^-fef V-d6 (90/10 vol%) 

Sa^U : not 

: 4 5° 

'</I'**fc0igU$|BJ : 10# 
m&Wm : 4 0 0 0 0 
(a) 1 -zfy-^miL 
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&m&&*<D i -^f«©^i (o< *^%) ) 1 3 c- 

( I (2) / 2 + I (4) ) 

a = XlOO 

{ I (1) + I (2) + I (3) + I (4) +2X1 (9) } 
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zfvtfu^mftfc&^^xf&MLxnmK&ttML, j is k— 

7 l l 3l:?il, WT<0*{t-"C5l3SW»(Ji«t«9JIII^Ufco 
^ cr^^y K)£g£ : 5 0 mm/^ 
f*»^*t : J I S 2-i§-^>"</Hm»t, If^lmm 

±titmm^m^1t. 3mm©^jtiSrfflV\ J IS K71 
(10) S^tt 

(id rtw^fx 

y ^ — >-*±$g, KF5 6) ^iliLfcl, J IS K7 10 5ML 

(-<) 7>f/^<ofife^ife 

T^HlafiSg : 192t 
Sl&itt : 6. 0m/# 
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fci, ?a,g2 3±2 0 C, M5 0 ± 1 0%T% 1 6 8#Fp^Jb|£liML 
(l)3l3S#iW 

J IS K- 7 1 2 7 S^i&U WT^^-r^-e^l?S«9K^(-J: «9 

? D ^.^5/ KjM : 5 0 0 mm/# 
d — K1? A' :15kg 

(3) MX 

j is K-7105 (-spmufcK^fc j; 19 mm u/c 0 

(4) t - h 

J I S Z - 1 7 0 7(d2p8[LLTS'J^Lfc 0 iMt^ft-Sr ^ffi-To 
^flK ^}at-IttIL, ^(D^UXmmmm^ 2 0 Omm X^iZ. 
3 0 0 g/l 5mm^^5^^v— /^iS-fJil3iS*i^^t>tf»b 

v— /V-®^ : 15X10 mm 
>— /WE;*} :5.3kg/cm 2 
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mmm 1-1: 

(1) (1, 2' (2, 1' -rc^ix» -fcT* ( 3 _^^ 
^.mnffiT, (1, 2' -ac^l/^) (2, 1' -fx. 

i.i2 g (3.94 $ y^e^) ^jj^tK^— o $ y y 5/ 

h^iC^^Lfc 0 - 7 8°CI;L?££PU n -y^-yuy A 1 . 5 7 

y $> b/MsgJto^^-y-v^^s.oi 5 y y $/ h^(n-^^-/i-y^!>^ : 

t(-«fc!9. i^y ^^i^^Sr^— 1.12 g (3.025 

y^e^) £#tc 0 i©^yfi)AMii*f h7t Kn77y5ou 
y y -7 8 < C^^iPbfco ^«>»ffi^, 3^^f;uo. 

4 2 5 y y y hsl> (6.745 y ^EvP) t h'D7 7^il 0 

5 y y jx h^&2 o^-eiTLfct, ^it*-ejb#s*;fc sisra 

*>%}\^?>Wi$:ffif±&m-$-Z>Zk^£ K> . 3&)MX*hZ> (1, 2' 

I/^) (2, 1* -m^I^) -t'X (3-^^vW^V) &0.87 

g (2.78$y^-^) Sr#fc (t$7 0.5%) 0 :«t)©!4IIi^ 

(2) (1, 2' -cn^l/^) (2, 1' -3L*f-\sls) (3-p<^ 

tililT, (1, 2' -m^-l/^) (2, 1* -m^l/^) -fx 
(3 -^5vW^7*» 0.87 g (2.78 5 ^/P) t^3 5 5 

y y 5/ h/wc^L-7 8°c{-^inLfc 0 - n-^^y^- 
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5.8i^y^yi-) 3 o^^ttTriSTLfc^. m 
>-m&-tz>z.t\z£V) ^ ^v^^^m.^^—^^HMmt l-c, 1.03 

g ( 2 . 5 8 S U ^/^) £#fc (Jfe* 9 2 . 8%) 0 

1 H — NMR (T H F — d 8 ) (6, ppm) :2.20 (6H, s) , 3. 
25 (8H, s) , 6.0—7.4 (8H, m) 
(3) (1, 2' -xf l/y) (2, 1' -^U>) -t** (3-^ 

(1, 2' -^Lf-Uly) (2, 1* -tf^. ( 3 _p(^, u 

-Ti^V) v>y ^t>A:&<£>^ — ^/W^JOffcl .03 g (2.58$!)^) 
S: h/vx^2 5 5 !l y y h/H:»l$t, - 7 8t^tfc. ' 
El^bv 5 ^^ — r> AO. 60g (2.58 ^ "J ^E-/V) O h/Poi^ ( 2 0 $ l> 

drtyfSMtSCi^.tO, (1, 2' -^n^W) (2, 
"74 K0.21 g£#fc (Jfeapl 7.3%) o 

1 H — NMR (CDC1 3) :2.48 (6H, s) , 3.33~3.85 (8 
H, m) , 6.9~7 (8H, m) 
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m®x*mm u/c d, 2' -^u^) (2, 1' -^i^) -tr* 

U ^JlT'8.0kg/cm 2 G^-e^c t°l-^^^^^.Abfc 0 3^ 

mmm 1 - 2 ] 

^liS#J I - l (7)(2)^*3VNT, i$h\z.l-zfy-^ (n^y-v—) 50 g 

^r^- v—y^m^xit^Ayt^m-i.'Mmm i - 1 irii^cmv 
mmm 1-33 

(1)2-^00 v 5 ^ U /P-f ^(DMat 

lillT, 1 y JX h/WZop 77^3(aH F (7h7tKn7 
^V) 5 0 5 y y y h/Wt-7^^!7A2.5g (4U!J^) 
^^Idl, 2 -v^a^r^ ^0. 15 y y y h;l^ePiT3 0 ^3t# 
U -r^i/^A^gMLfco ttiU *rfcKlTH 

F50?O^b/V^tttfcc rrid2 -^n^-^>f>5.0g (2 
5 . 6 5 y ^-/W) COT H F ( 2 0 0 5 y y 5/ h/V) WW.* 2 BfrlHJjWCfll 
Tbfco ITIITf , I?ailfc^X2S|f«Lti, -7 8tM 
n n f ;k> 7 >3. 1 5 !)■ !) 'yh ;M 2 5 . 6 ? H/V) ©T 
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h f doouyyh^) mm&i v$m*vxmT l, i 5 mmmw 

L7c&, jS«t*®*Lfco ^>-2 O 0 5 V V y h/v-Cttttib 

£ 6 . 6 g (24.25yy £r#/c 9 4 %) 0 

(2) (l, 2' -v^^/v^y u^) (2, l' -^f;i/->!)ky) - 

ti^llT, Hy h;vo = oP77^3|:THF 4 0 0 $U!lyh 
/isk 2-^nnv?^^w^Jj/W^x>'8 g ^JP^., -7 8t(^fff*PU 
/Co JLOfcHfc'v, LiN (Si Me 3 ) 2 ©THFM 

^38.5^yy y h^ (38.55 y^fr) mTv± a m.uiz.&\,^x 1 5 
mmm&i,tc'&^ mm^rn^i,, ^*v^3 0 0 $ y y y h/K'ittiL 

/Co iWits:i:liJ:5, (1, 2' -^f^yi'y) (2, 

1' -^^/JM -tf* (-f^fV) Sr2.2g (6.4$y-t/P) 
#/c OR* 3 3. 4%) 0 
(3) (1, 2' -^f/^yi/y) (2, 1* 

l/>-^JS(C (1, 2' -^f^yyky) (2, 1' 

/l^v-y W» -f X (^i^V) &2.2g (6.45!)^!/) , en — 

1 0 0 $ y y y h/v&A*u - 7 stu^iflu n-^vvy 

^l^^^ : *9.6$!)!lyWl' (15.4$ V fiUfLit 

SttH:*5V^-Cl 2«*#U/c„ *«E«rfi?*U itiitl*^ 
=3r*^>'2 0 5 y y 5/ hyVT?8fej#--f"5 d t IC «fc I? , y^^A^^#/c (E. 

mz.mi&4kis/^=i~vj* 1 .5 g (6.4^y^;i-) £ h/mi^i o o $ y 

y y h^$r*P^/c 0 5 0 0 3 y y y F;K?)£oP77^3t hyvm^ 1 
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o o s: V V y hsis&MTl. o'C^inu MW^tefcb, rdclilEy 
&-tZ>^tlz£V) s (i, 2' -^f/u^y i/y) (2, l'-v^ 

g (2. 4$ y ^t/U) #/c 01X^37%) 0 ^(Dh<DO) ] H-NMR 

^Mibtlt^^^(D^^mhtX,tl 0 1 H-NMR(CDC1 3 ): 
0. 8 5, 1. 0 8 (6H, s) , 7. 1 1 (2H, s) , 7. 2-7. 7 (8H, 
m) 

ftl&m 1 0 V y h^CD^'T^UXmMX— h ? U—7*\^7°? ^5!) 

fE©-eMJLfc (i, 2' --^^/u^yu^) (2, i' -v^^^/i- 

ML, ^|Et'8.0kg/cm 2 G^t'^DtVy^^iALfco 
fi-fr<K JE;fca*— JtKifcS <fc 9 l^E^lc J; «9 t'l/^tf^iH&^U 

y ?°u \?u^%%tio 

jf (^h mmrn^mm : tlc35-2od i^tff m L3t^ u 
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mm±m 

: 1 0 0 0 p p m 

RTf^^^^is* tVy- <i >r * # jVTtftMfD-l jVjjy * * 16 8 

: 1 0 0 0 p p m 



J* 1 - f *. 









mmmi-3 




siaws c »i (di/g) 


1 - 2 


1 . 2 


1.7 




^T-S^^ Mw/Mn 


1 . 8 


2 . 1 


2.2 




7-fvm7K/>7K #3* CraolX) 


6 3.5 




6 4.8 




r/i/fibfcBS: <wtx) 


5 


8 


5 




T R E F t* - ? 


6 3 (s) 


5 8 (s) 


6 7 (s) 




TR E Fr^taS (W,,K*tX) 


1 . 7 


2.0 


1.6 




nty-7--&Wfi (nolX) 




0.9 






sLttmmVatm CP) (moW) 




7 6 


> 




•ir";U^- — ;UMD (ppn) 










fi£.& (Tm) • (°C) 


1 0 2 


9 8 


1 1 1 




6 3 


5 6 


7 2 




5l?S»ttJP C«Pa) 


2 5 0 


1 8 0 


2 6 0 


hSi2£3iE£ (kJ/m') 


N. B. 


N. B. 


N. B. 






o 


O 


O 






1 4 


1 2 


1 4 




0 . 7 5 x Tm - 1 5 


6 1.5 


5 8.5 


6 8.3 



TREFt'-? : s ; ■> f - 7, b ; 7' o — K 
N. B. :WBLttfr-»*: 
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mmm 1-43 

mmm 1 - 3 1 mm\c ( 1 , 2' -^t/^ywy) (2, i' 

/^_L12®Trp®i Lfc (1, 2' -^f/Ui/'Jl^y) (2, 1' -v? 
^#mU:£lE-e8.0k g/cm 2 G^-^^n tW^^iALfc„ 

3lS£0iJ I - 3 t P^f^ToTh. 

Kmi-zmmm 1-3 1 mm^n^ti. vamm&gk&m 1 - 2 ^^-r 0 

CJtt^^J 1 - 1 ] 

(D-^^V!) -Mfc^** COM 
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^IiL, x?;-;H)2 4 3 0 g, 3 1 6 g Rlftem*? *> »> 
^160 g L, «i^UJ&*s?>»i«*fl=T-e5Rrt*»b**^^©*^ 

(2) 

II^'XtMCii Lt ^7 ^IH^ P 7 7 7 □ (rt§t5 0 0 $ 

y y h^) buIe-v^v^!> Mt&m (»ltv^vn^©) i 6 
g, iS^i?^8 o $ y y y h/u, mmttr^m. 4 $ y y y h/v, & 
t*7^/i^^?vP2. 3 5 y y y h/i-^*p^fc 0 ^^1^9 o'cuitfcib, 
mw^^hmmtf-^>7 7 5 y y s> f^^alt i 1 o°c-c2r# 

fc 0 ££>^ ES^b^^^l 2 2 * y y y h/VSrAn*., 110tt2l$ 
5 y y h/K^^-x^-UX^MWJI^-— 4?y -fx* kV> 

2 0 g, h y-r y^^r^s. a (tiba) 2. 5 * y ^ 
i-ru^-3, 4-^ h^ri/^y-^y (admb) 0. 1 2 5 5 

y^/U, v?7x-;V^^ h#v^7y (DPDMS) 0. 2 5 y ^/k&U* 

±IB@^tt«E^Sr^^^m^«l*T?0. 0 5 5: ve^te^-ff^mm 
2 0 5 y y y WHSrAn*., ^rt^5^1#fLfc©*,, ^JEEdS2 8kg 

/cm 2 GI^S^^p fW-V^Sr^U^fe, 1. 7B#W£tfB 

i - i kmmiz.n*otc 0 i - 2 
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Tfcr +A- /Til • > 




Jttxtfli-f 




JSlSttS C )7 J (dl/g) 


2 . 1 


1 . 7 


4 . 3 


^^l^ffi Mw/Mn 


2 . 3 


2 . 2 


4.7 




WMilKyhf Cnoix) 


6 5,0 


6 4.8 


6 5.3 




?;l/fjilha: (wtX) 


4 


5 


L 2 




T R E F fc* — ? 


6 7 Cs) 


6 7 (s) 


1 1 3 (b) 




T R E PiSfcfciS (W,,)(wtX) 


1 . A 


1 . 6 


3 0 




3€y?-tfl (aolX) 










&(*&JMf±t&8l (P) (molX) 










>ryl/7}--yUMD (ppn) 




10 0 0 




» ig« 


]tt& (Tin) ( C C) 


1 1 1 


1 1 2 


1 6 1 


*§A<b££ (T c) CO 


7 1 


8 0 


1 0 0 




?l?RWife^ (MPa) 


2 6 4 


2 7 8 


4 8 0 




7-f V" v hffiSgf&g (kJ/ro 1 ) 


N. B. 


N. B. 


N. B. 






o 


© 


A 






1 5 


8 


4 7 




0.75 xTm- I 5 


6 8.3 


6 9.0 


10 5.8 



TREFf-? : s ; ■> + - 7, b ; 7o - K 
N. B. :&MLtH)^tz 

: A» 
A : <f>*5&* 
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^Ls (i0WiM:TLC3 5-2Ol) \Z.X& 

: 1 0 0 0 p p m 
4 # >vX&S&<r>4 jvjSy 16 8 

: 1 0 0 0 p p m 

^^P^U ^"TT V yt^/^!>A : 1 0 O 0 p p m 

Tyf^D y^r^i/^J i/y #m : 2 3 0 0 p pm 

* V y y°M =c-MMT 5K:2 5 0Oppm 

h— : 2 3 0 O p p m 
-bl50^T?W#bfc„ I - 3*fc*rf 0 

CHiS^J 1 - 7 ] 

i^j&^j 1 -2,t^^L-ci#^ixyt^ , nt o ^^/ / ^^>'itm^tc:R 

Toa&ftD^jsrftL*- u mawm* (^ffiWMJffrM : T L C 3 5 - 2 

: 1 0 O 0 p pm 

.K.W^x^v'-r/u-r tr j^XftM^ frtf? * * 16 8 
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: lOOOppm 

fyfaM • * * *TTV I'WLAA'is&J* : 1 0 0 0 p pm 

T>-^^D y*ls?M v-y tllh : 2 3 0 0 p pm 

* y y ^-jvio^rr 5: K : 2500ppm 

h—AO : 2 3 0 0 p pm 



cnite0»j i - s ] 

fcklfcU ^W^m^ (*ffl«lMl:TLC3 5- 2 0l) l^T}*? 

^y^X-^v^-t -f AsXtfM(D>( J y^lOlO 

: 1 0 O O p p m 



: 1 0 0 0 p p m 

't'fP^J X-^T U : 1 0 0 0 p pm 

i/U : 2 3 0 0 p pm 

* y y ^?PJ ai/io&gfeT §K: 2500ppm 



: 5 0 0 p p m 
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* i - 3 







nmmi-7 






mmtes. in} 


(dl/g) 


1 . 2 


1.2 


1 . 2 




^TS^* Mw/Mn 


1 . 8 


2. 1 


1.8 






CmolX) 


6 3.5 




6 3.5 






(vtX) 


5 


8 


5 




TREFh'-? 


6 3 (s) 


5 8 (s) 


6 3 Cs) 




T R E FiStBS (W,,K*tX) 


1 . 7 


2 . 0 


1 . 7 






(molX) 




0.9 






tL&mmmW; cp) 


(molX) 




7 6 








(ppm) 


2 3 0 0 


2 3 0 0 


5 0 0 




(Tm) 


CO 


1 0 2 


9 8 


1 0 2 


*£&4b&K (T c) 


(°C) 


7 3 


7 4 


7 8 






CHPa) 


6 1 3 


5 5 2 


44 2 




(J/n l ) 


9 9 0 0 


9 9 0 0 


9 9 0 0 






2.1 


2.0 


2.5 






CO 


1 0.6 


10 0 


10 8 




0. 75* Tm- 1 5 


6 1.5 


5 8.5 


6 1.5 



TREFt'-?: 5;-> + -7, b;7'o-K 
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iitmm 1-2] 

nmm i -e^ssvvt. mmM*MtoLtei^tu-±mi&M i -6 tm 
at^tm i-3] 

j*%kmm %m\,^xmbtctc^ myt*mk¥&M<DE 2 9 0 0 &m\,\ 
ut&n 1-4] 

&f&m) &m^xmbti±* m^mtm±m<DE 2900 &m^±si 
w-nmmm 1 - 6 tmm^n^tc 0 mbfr-iz.? 4 ^M><o^g^m 1 -4 

ctfctSE^a 1-5] 

mmmi -1 tmmizisX a, 2' -^^-u^) (2, 1' 
t?2 0 5 y^/uhmmm 1 - 1 utiitfc (1, 2' -^i^> (2, 

kg/cm 2 S^DbVy^lriAtfc, M-g^. EE;fcfl*— JgKl 

215 



WO 99/67303 PCT/JP99/03405 

i p tuna i/ imw&. 
m60>j i - 8 1 mmzftteotco 





|4- E|| T T 

Wj TX C"J X'i 


iXi Ex l/'J X y 






MttK U) (dl/g) 


1 9 


1 . 9 


0. 7 


f^SiMn' Mw/Mn 


2 . 6 


2.0 


2. 0 


T-C/JJfr^V^yF (molX) 


7 2.2 


7 2.2 


• 5 9. 2 


i&l&JL-^M&fciifi (wtX) 


1 2 


1 2 


6 


TREFb'-? 


1 1 2 (b) 


1 1.2 (b) 


5 8 ( s) 


TREFjgtlie (W,,)(wtX) 


3 0 


3 0 


1. 5 


3t;?-tfl (mo IX) 








MTOtitg^ CP) (oolX) 










YJl^-J^MD (ppm) 




2 3 0 0 


5 0 0 




Hit/S (Tm) rC) 


16 0 


1 6 0 




ttfittfift (T c) CC) 


10 2 


10 3 






3l3fi5$tt* CHPa) 


5 1 2 


5 1 4 






9 8 0 0 


9 8 0 0 






1 5.5 


1 5.8 




b- h ->-Jl>iEL& (^C) 


15 1 


1 5 1 




0. 75x Tm - 1 5 


1 0 5 


1 0 5 





T R E F tf - ? : s ; is + -~f t b ; 7' o — K 
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(1) [rj] <DMJ£ 

owo i^i©vMR-0 5 3Siifm?rfflv\ "rb^v^mm 

4*1 3 5 0 ClZ.&\,^X%mVtz 0 

wmm*xtp^mm.istcjjmz£ <omfevtc 0 yy^oy 

y (mmmm^) RT$?-te ^^l"? y Yftm (r r r r &m 

12, sc>f . if^^cy (A. Z a mb e 1 1 i ) mi^X V TM a c r o m 
o 1 e c u 1 e s , _6_. 925 (1973) J & ;ftfc#?£l-*P#!L 

(m-2, 1) „ (r-2, 1)^(1, 3 ) f2G r a s s i b<D$8 
ft (Macromolucules, 21, p . 617 (1988) ) WBu s i c o bCO^ 

ft (Macromolucules, 27, p . 7538 (1994) ) Kl£<5l/VC 1 3 C-NM 

■^W^Sr^mUfco (m-2, 1) W\ ^^^/^*«Ja^*5JtSi»5> 
17. 2 p p Pa, 7 threo JR-f" 5 fc° 

-^©a^aWtOifcSr^ y-2, lflPA^* (%) t LTjUtiL/Co 
(r-2, 1) ^y^/Wj^gS0«e^i3^5ia^3ft«jc:»i-S 1 5. 
0ppm#Mll5Pa, ythreo {C*§ JRi"5 ^ <Om^^M<Oit 
^7-fe^-2, lffA^W* (%) i: L-C*ffib*:„ (1, 3) tt, 
^^^^^(-^ItS^^S^^-r-S 3 1. Op pm#iSlcSii5 
Tj3, yH-MMi-5t: 0 -^W|«^S»it^l , 3#A^* (%) 
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3 ffil A it JR * *L 5 "* # t°— ^ tfS y ^ Xrt IZ mti S ^ -C^S'JX* # & V n r 
fc #»tt*S#"£W* (m-2, 1) . (r-2, 1) X 

fit (1, 3) [10 kfrtevito 

: B**^ (80 SJ NM-EX4 0 Oi 1 3 C-NMR^i 
: Xn h l^fe^r* y/U 
: 2 2 0mg/>Hyh^ 

: 1, 2, 4 - h y ^ p p^^yii^yf y©9 0:10 0# 

&g : 1 3 0X2 
: 4 5° 

: 1 00000 
(3) Jtm^^^^^/^-Wi^-aWS (^^%) ) 
P*tftt$}©J NM-EX4 0 OiNMRgf^fflK WT<D3Ht 

tW^^ : 2 2 0mg/NMRM 3ml 

NMR^l : 1,2,4- h V #U P^V-tf V/^V-fc? V-d6 (90/10 vol%) 

aa^M : i 3 ot 

✓■Vl^fB : 4 5° 
^/^H5 3gUI*IPI : 1 OfJ> 
: 4 0 0 0 0 
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3&g- 




ffi m 


m 




ffi m 




45.1 -47. 3 


PPP Saa 




31.4 


EPP T&y 




42.3 


PPP Saa 




31.0 


PPE TBS 




38.6 


PPP Jay 


go 

1 


30.7 


PPP Say? 




38.0 


Say 


30.5 


PTE E S 7 6 




37.5 


Sa6 




30.0 


EEE S5S 




36.0 


PPP SayS 


iy 


29.0 


PPP TySyS 




36.0 


PPP TajS 




27.3 


PEE S&5 




34.9 


EPVs PEP SayS 




24.6 


PEP SayS 




34.6 


E"FP, PE"P~ Safl 




21. 3~ 22. 7 


PySyS 




34.1 


EPP T77 


ii 


20. 6—21. 3 


PyS/9 


m) 


33,7 


E"E"PP Jy5 




19. 8—20. 6 


P;Sy9 




313 


EP~E~ T<5<5 




17.6 


Pay? 


@ 


31.6 


PPP Ty?7 




17.2 


Par 



3D E(lxfU>»^r g) 4l#i/-7hOD¥fiIippm 



*l^ft't 3 (Dxf l^y^^tlfi (a( ) fci> 1 3 C-N 

MR-eS'J^Lfc^.^^ h/H^<fc«9TI5 (1) 5£l- <fc <9 3fc£>fc 0 
a = E/S X 1 0 0 • • • ( 1 ) 

S=IEPE +IPPE +IEEE +IPPP +IPEE + 
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I P E P 

E= I E E E +2/3( I P E E + I E P E ) +l/3( I P P E +1 
PEP) 

I E P E = 1 (12) 

I P P E =1 (15)+ I (11)+ ( I (14)- I (ll))/2 + 1 (10) 
IEEE =1 (18) /2+ I (17) /4 

IPPP =1(19)+ (1(6) + 1 (7))/2+ I (3) + I (13)+ I (11) + 
( I (14) 

- I (H))/2 
I P E E =1 (20) 

1 P E P = ( I (8) + I (9) - 2 X I (ll))/4 + 1 (21) 

tie (2) iucj: t9 &m&#-(D$Lfcm.%.mmM om ^^%) > 

P= I m/ I X 1 O 0 • • • (2) 

c: c-e, i mAx? i ta-tn-etL, 

I m= I (22) 

I = I (22)+ I (23)+ I (24)- { ( I (8) +1 (9))/2+ I (10) +3/2 
X 1 (11)+ I (12)+ I (13)+ I (15)} 
-C#>5 0 n^X\ 1(1) , 1(2) • • • ^ttv^+zKIX 

(4) fttt&m (Mw/Mn) 

(5) DSC$J£ 
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(6) ftu&mfwhr?? 

(7) Bmw&m 

(8) rt»MX 
tf^^5RK^#S:^W^JKLrttlfcJt*^L % J IS K- 

7105 (-Jpmu/cK^tc: i 19 iay^L/c 0 

• f^Jf : 15cmX15cmXl mm («»>tJ?^= 1 mm) 

(9) ms-mw 

#i¥5- 13259 0 ^mm<D^mtmm^n^ot^ 0 -r#fc>*>. 

/a^UVM^^^^MU K^itirLr J I S-2-5§-^-< 
/^Srffr* b;fc 0 ^y^<;i'©tl6SSIi2 5 mm^RS^PPSrolt, £*bS:L 

0 at 0 r©i«fttf &5l3St*fft«fc:-C^* y *BJKI*I8 Omm^ib 

1 6 0mmttitll5 Omm/m i n(C"C^#Lfc^. - 5 0mm 
/mi ntC"C^+^^MS:l3JJW<olBK*-ejg|L, l &m^yi<"<Mz.^ 
J*fcl$0>IHJIHSrSIJ£ U rMLi t bfc c £*T<E>5£fc-C3¥ffiIl«*i 

• ( (2L0 — L 1 ) /L0 ]X100 

• L0 : f^^MZ^ftLftKDmmtD&Z 

• L 1 : ^V^/W£o»*fcft<0jBE#g©fi£ 

(1 0) jyfyp 

3l3S«lft«Uc:T*l«l3ftafSrjHfJ3eufco 

• f^^K" : 1 5 mm X62. 5 mm X 2 mm 

• mmZkft : ifiA4 O'C, g||«15ramX3 1mm, JEffl 
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0. 7 Kg, 

• 1tA,WmM$Hfr : tv^^y KM 5 Omm/m i n 

(id r-f Mtf^« 

^o^l^y|l^^l/«Ltftilt«U J IS K — 
7 11 Otd^MU ^l^=3mra, *BMM&£- 5XllZXmm L . 

(12) ^*D->-\zmm-t?>f$.ftm (H2 5) 

H 2 5 fi, TSEOiiJ^f^^-CPJ^ LT^46/Co 
: o . 1 ~ 5 g 
: 

: 2 3 0re«_b»« 

H 2 5= [ (WO -W 1 ) /WO ) X 1 0 O (%) 

(i 3) mm^^=^-T^mm&<Dm\^ 

mm*i~~2 g ufcJBi^tt, fg— *w i^*5 v>r 3*^*1© ti^c^ife 

£31160911-1] -^u^^mkWL^ 

(l) Mis^m 

(S^^/l^y 2 ( 3 - n - zf^Asj >>y*=L/]s) 2 — 

v-^u-v^jg^ (i, 2' -^f;^!)i/y) (2, l' --^^^ 

Wls'Tl/) 2 £r0. 83g (2. 4mmol) <brc — 
r/V50mLSrAW, - 7 8tl:ftiPLn -Bu L i (^^^^^ 

1. 6M) &3. l mL (5. Ommo 1) Mx.±&. l?ai?l 2B#f^ 
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l)f ^t^-r;W«i Ltl. 1 g (2. 3 mm o 1 ) 
H5, :©!)f!)AS^THF 5 OmLl^ll- 7 8 <C ^^^i" 3» 
gtltn-^J-^O . 57mL (5. 3mmol) < 9 <b )j§T 

*iBtS:lft*Lr 2' -v^^/i^>y u>-) (2, 1* -s^^a* 

l/^) ( 3 - n - >*fls) 2 £0. 81 g (1. 77m 

m o l ) #fc 0 mm 7 4 %) 

^fJH§.ftcTt;::fe^T «>a i/^^M(-mIIE-et#?>ttfc (1, 2' 
-i/^^/I^y l^>-) (2, 1' - I?* ^vl^y UZ/) 
/U^O-T^-) 2 &r0. 81 g (1. 7 7mmol) t^— 7VH 0 0 
mLlrA^o -7 8t|I^Ln-BuL i 54 
M) §r2. 7mL (4. 1 5mmo 1) MX.tz.'&^ ^.UX* 1 2 U^Wtf 3 

^l>A^Sr3i— ^/Wt*P^<b Lt 0. 28g (1. 4 3mmo 1) #t, 

5 C -7 8*t^£PU w ^£>- 7 S'C^ftSPUfcE^L^A-^ 
!>A0. 33g (1. 42mmol) <D h/Uxy (5 OmL) 5?§?85;f&£ 

£©*-r<5 0 v 5 ^op^^>'J:<9f?M B B B-fbi--5w t (31 J; «9 (l, 2' - 

^f;^!Jl/y) (2, 1' --^f;^!jl/y) 

<il/"f=-;\<) 2 i^/Vn^^A^^Py'f K^O. 2g (0. 32mm 

0 1 ) #fc 0 (M.m 2 2 %) 

1 H-NMR (90MHz, CDC13 ) (C <fc 5M'J^CO|§^:li. : 
5 0. 88, 0. 99 (12 H, S^* ^vVS/ JJ lx>-) , 0. 7 - 1 . 
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0, 1. 1-1. 5 (18H, n-Bu) , 7. 0-7. 6 ( 8 H, ^ 

(2) T'ntfl/y©!^ 

^f/V^^y) (2, 1' 

^5^M^|»»«**fc«jMIE*^Sria:Abfc. tK^o. 5kg 

/cm 2 GSrSlALfct, ^:JET?8. Okg/cm 2 GJt^Pk 0 

Lfc 0 l^filt5 0tt, 3 0#rafi3*«:fT&ofc&, rtsgcfe 
Sr«i«9ttlL. »JET, <5 r. £ J: 15 . f 

(3) M&Rxfmm. 

^Wlf ffi^ («SW«Kfii^0rSK : T L C 3 5-2 01) i^ttfUffiL 

jfr-tf; ^10 i o 

1 0 0 0 p p m 

• y ^mSWfcB&JtSl : P - E P Q 

5 0 0 p p m 

• ^fP^J : ^.t'T y ^|&#/l^>^i>s : 5 0 0 p pm 
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• •t'fnj&J : D H T — 4 A : 5 0 0 p p m 

(4) mmm&tTfimvktowm 

i- 3mc^-r 0 m*p, mmmit&. nmmii-KD^txtbZo nafe 
immmu-21 /nt'i/y|*t^ 

i tp«{c^f^o/co mbtiti'&M&mn- 2m%.x$mii-3 m^-to 
immmu-3-) 

(i) (^f/uvyuy) 2 ( 3 - p« ^-/w ^x— /i^) 2v^=* 

fa. W^^JRK:Bfri!ET*#btbfc (1, 2' -v^^/i^y u^) ( 2) 
1' -^f/^^y) (-f^V) 2 ^2, 2g (6. 4mmo 
1 ) "7VH 0 OmL^A^So - 7 8°CM<fr£PLn -BuLi 

*c-y-^®i&l. 6M) £9. 6mL (15. 4mmo 1 ) Mx.tz'&, ^ 
flTfl 2Np|R|J)|#i-« 0 ^Sr©*b#btt/c@^Sr— OmL 

HF10 0mL|C»»t-7 8tMtS. Wf/>7. 4g (5 
2. Ommol) Sr^o < t) t «5T LMt? 1 2 l$WH»l^i-5 0 ^JSESr 
OmLT*ttl±|L^fei:^Srl^*LT (1, 2' -v? 
^f^DM (2, 1' -i;^f;Vi/!Jl/y) (3-^^/W>-^ 
^) 2 ^r4. 5g (l2mmol) Sr#fc 0 (42^9 4%) 

/^yi/y) (2, 1' -v^^u-v-y u>o o-^^vw^t*^ 

) ilr 2 . Og (5. 4 mm o 1 ) £ m— tvV- 1 0 0 m L £A:ft<5o - 
7 8tMLn-BuL i (^^^VStKl. 6 M) $r 1 3 . 5mL 
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(2 1. 6mmo 1 ) *Px.fc^ Ifitl 2mfflMW~t5>o 
g (2. 9mmo 1) £#fc 0 ^*^^T"C\ fffSBT-#^tt^ y 5"!7 A 

Mh/^yioomLi:»5o - 7 8X:\z#iML. 

7 St^^iPLfcEg^b^/^^ — AO. 7g (3. Ommol) <7^ h 
/bm> (i OOmL) i§|l*TOMT-r3o jffiT^?U-e 6 H#TO#-t 5 0 

^*-y->x vnm&it-fz rtta 19 (1, 2' -v^^v-y w>o 

(2, 1' -^f^DM (3-^^vwf ^'-/v) 2 ^wa 

^!)A^n7^K^O. 5g (0. 9 4mmol) £#/c 0 0ft^3 
2%) 

1 H-NMR (CDC1 3 ) IZ. £ Z>M7£(D%kgz\^ : 6 0. 9 
5, 1. 0 5 (12H, ^^f;P->!)l/y) , 2. 50 (6H, C H 3 
) , 7. 2-7. 7 (8H, Ar-H) -?*>ofc 0 
(2) ^Plfl/yiO^il^ 
F^3Xl y y h/WD^^>-l^S!;*-— y^^^^>-4 0 0m 

$ / *mj-^ (r^ww— /M±®i) o . 5 ^ y s&ia-e#fc ( 1 , 

2' -yVf/i">!)l/y) (2, l' (3-^^ 
S^t^AO 2 ^n^^A^n?^ KO. 5 -r^f ^ n ^e/u-Sr h 

5^-ra^^*^ii:^^^^SAU/co tK^ o. 

3kg/cm 2 G?:IALf;|, ^JET?8. Okg/cm 2 G£-T? 
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tTofc^tin^ii- 1 tmm^ff^tzo 

4 tvis ; ynioio 

lOOOppm 
1 0 0 0 p p m 

(4) mmm } &mzm>&.<n>wm 

Mil- 3^{-^-r 0 

(1) (1, 2' -oi^-l^) (2, 1* -^n^Ui/) -t'^ (3-^ 

(2) ZfX2 \fU^/^^U^(D^W,^ 
fH3&m2 ]) y YjV(D^"r^\^^^^-— h# b;Vxy 1 . 2 V 

y h/K 

yW<T— M±m 10 (Al) ^y^e/K (1, 2* -m^-V^) (2, 
1' — acJ-Uls) tfJ* ( 3 - fV) -^3^i)i^^P7 

>U&tfX (if^/7*Blfl/^ft=l/lOO) ^^ALfcio 
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£JE-C7. Okg/cm 2 G\ t Ztj:Z>&5\Z.&mtf* : &Wtiil^ %fo<0 

(1) ^?**svM\&m<o*m 

(2) Sft:ttJfc&£> (A) <OS9» 

(1) x~'&tb*i±'?y*iyVMk&W CI»L-tv^v^<£0 160 g> 

¥it®£^:/^ >- 8 0 0 m 1 „ mmt>r4 124ml St;7^;V|S^x^ 
7 7 0ml ^iPx.-Cl 1 0T:~e2&Fm%.r>L"&-&tl<D'b, m&f&ft&ttM 

u-c 9 oxKomW;^? ^-esfe#Lfc 0 £<bi-. mmt^? > 1220ml & 

T@tt^&£# (A) £#7t 0 

(3) t^y-^MfiS-a- 

^9 2 0 0 y 2/ b/KOfi£^§^ ±fd (2) 1?#^tL/c|Sl^Mj55c 
# 6. Og/ffl, hy^y^T/l'^'?^ (T I BA) 0. 2 
^VP/H^EL 1-7U/V-3, 4-^^ h^riy^yif >- (ADMB) 0. 
0 1 2^e^y^f^, is? v^3ri/;U^*?'/Ui/?i h^f-v-v-^^ ( C HMD 
MS) 0. 0 ^P^l/>3 7kg/^f^L, 7 

O^, 28kg/cm 2 G-CS-a-^tT^ofCo 

(4) Ifi^^M 



228 



WO 99/67303 



PCT/JP99/03405 



(5) mm^m^m^mm 
mi- 3^^7F-r 0 

C##^l|] T7-f —7" -f PLl 8 8 0 
^£ • ^#/^0;£ (#0 l(D77^-7^ P L 1 8 8 0 m&Zx) 
(O^-Ury hld^xmWiMU- 1 (4) £ |^fc&tt©i¥flfit:fTo£: 0 

rt^I i y y h/KD^ryi^^lt- h ? u—-f{^^zf^ 1/4 0 0m 

L, K y-f y^W^5-[>A0. i?*3-A,7 
BB¥3 - 1 6 3 0 8 8-§-^<D^l&0iJIl- 1 £ Ltlii bfc (SB 

3i/w>; K) */*?-fi> iff- vjtf-^- n 5 - s^p^v* 

IW^«^«**fcttjKfife5>Sr«:ALfco **o. 3kg/cm 

2 G£3IALfcSL ±J±-e8. Okg/cm 2 GS^Plfu^ 
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1 0 0 0 p p m 

• y >mmitm±M p-epq 

5 0 0 p p m 

• *P%nM : U : 5 0 0 p p m 

• tpfuM :DHT-4A:500ppm 

• : 0f B ^SHb^^tM : ^/I^— /UMD : 1 O O 0 p p m 
i»#J^B*Sfl^*±^ : ^'/Wt-/VMD©^P14- 2 O 0 0 p p 

micb7cc^^ii, ^-js^ijii- 5 tmm^n^tio 

-f/v^fy y^ioio 

1 0 0 0 p p m 

• y vm^ki^it^J : ^v**^* y 7-4 tr^D^XftM 

;\"$}7*7, 16 8 
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lOOOppm 

• mmm %\v*mtm±wk y^t-^MD : 5 0 0 0 P P m 
mmmn-81 mmMmm 

&mM<Dm B^mitmiiWi : ^^-^MrxD-rnQm^ 1 0 0 0 o P 
%mmu- 7(vmmM •. m B^m^m±u ^-^md : 5 0 0 

0 p pm&mikttU : NA - 1 1 : 200Op pm^ifcrt^li, 

mmmu- 1 od wmtosk 

Ml/t&mt&tiMtfV t°^>-E 1 0 5GMl^jfe0!|II- 1 l-T# 
TLC3 5-2 01) dTjfbtBL^U ^l^yF^ffc. 

m^-mmwi- \ (4) tisj^cffo/co 

-To 

(JtlSE^JII- 3] 

^»JH-i (4) £|Hj«H;:tTofco #?>^fc«S*^il-5*l^i- 6 

Ctfc^!]II-4] 
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So 

(1) [77] <DMfe 

(2) y b'ftm&xxf&ftmAttmvmm 

m - m w *s ^ -c ©^c*ftia^*ofc 0 

(3) *®^^»=»^y^-^(7^Wft ) 

m — ^ l-*5 V ^ i&^fc <D 1 m «fc 19 ft ft o fc 0 

(4) (Mw/Mn) £OpJj£ 

^"-3£ iz. *5 v nt i&^fc © t H K £ 19 fir ft o fc 0 

(5) DSC»J£ 

^-^^^*5^T^-<yt(D^^IC^{c:J:«9fT^o7to 

(6) m&'xtWW^ 

(7) ^^r^^t^ttii-S^S (H2 5) 

(8) »»S?ai^ai— 7Vl44i±|ft<Z>Jg!|3£ 

&—&mz.&^xj&'<i±<D t m x <o ftft^tc 0 

(9) mm%iW&<Dmwi®iftmmm 

(t)* ) (Pa • s) II l/t^fy^^tt (») 
* — (ARES) {d:JoVNT^7 l/^/W- h (Eg2 5mm, ^ft^l 
mm) &/}?V\ 3 Ot, ^T>T^-2 0 %^T<^M*H-TfTo7i 0 

(10) 
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( i ) mm<omn 

(i, 2' -^f/vv-yi/y) (2, i' -^f/^yi/y) -t* 

( 3 - n - :/5vW ^y^/P) ^^Av^n^^f K£>-£j& 
x/zLUlsfm^ (1, 2' -^f/P^!) H-0 (2, 1' -^f 
/V->y l/y) - k'.X (^V^V) SrO. 83 g (2. 4mmol) <b ai 
-f^5 0mL^A^ o - 7 8tl^SPLn-BuLi (^3rif>-*& 
ttl. 6M) ^3. lmL (5. Ommol) Mfct, illt'12l| 
^*^i"5o L#b;K,fcH#&'^MJ-^ 2 OmLtWS 

^ttJ;l5 Uf!)AMx-f;Htt^tlTl. lg (2. 3 mm o 
1) §5o :(Dyf^AMTHF5 0mLI^(|L-7 8tl^Slt 
So ft-ffcn -^f/WO. 57m L (5. 3mmol) £&$>o< 9 trST 
Ltfi^l 2R#PsW£M-5 0 =3rif^5 0mL-ettl±SL7t 

fei»i*Lt (1, 2' -v^^/l^v-y lx» (2, 1' - S^ 
f/l">!Jl^y) - t** (3 -n -yj-tls^ l/fls) £0. 81 g (1. 
7 7 mm o 1 ) #fc Q (HX^ 7 4 %) 

-v^^/i^y (2, i' - v^^i^>y i^>o -t** o-n 

-^f;Kyf» £r0. 81 g (1. 7 7mmol) ti-f;H0 
OmL^A^o - 78tl^Ln-BuLi 5 
4M) ^2. 7mL (4. 1 5mmo 1) jjpitf, tSXU 2P|Klt 

r>AMx-r^#WiLXO. 28 g (1. 4 3mmol)# 

fee 
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?J»0. 3 3 g (1 . 4 2mmo 1 ) <D b/U^>- (5 OmL) 

%m£i-rz> 0 w * ? >£<o ftm&it-rz r £ k <t 0 a, 2' - 

(2, 1' - 1'^ (3-n- 

^^-/W ^T 1 '— /V) i?/l/3-i?i,v?^P7^FtO. 2g (0. 3 2m- 
m o 1 ) #fc c (JR^2 2%) 

1 H-NMR (90MHz, CDC1 3 ) «fc 58i!i:£(DJi&£tt\ : 
6 0. 88, 0. 99 (12 H, *? * fjVis V W) , 0 . 7 - 1 . 
0, 1. 1—1. 5 (18 H, n-Bu), 7. 0-7. 6 (8H, ^ 

(2) ^ntuyo^il^ 

yto ^m^^t, $tm%Lmm^ rfti/A, o omL, hy^y^/u 

T/l^~?i>.cD^;^ (2. OM) 5mL (1. 0 mm o 

1) &AU 3 5 0 rpmtUft<S#Uo +#&-^g& 
$tlfc5 0mL^aWy^fldi^IT-Ch^> (lOmL) 
U ! hy^yy > f^7^5^!>A^'/^yM (2M, 0. 5mL, 1. 
Ommol) ^AL, ^ f-)VTf^ % J **>V<D h^^Vfem (1. 4 
3M, 0. 35mL, 0. 5 mm o 1 ) #5 <fc tHufE (l) -Ciffc (1, 
2' (2, 1' -^fAVjuy) - 1*^ (3- 

n — Zf^/l-'f I/'t^jV) ^3-1)^^^07^ K©^^7 9- 
( 5 m o 1 /m L, 0. lmL, 0. 5/imol) ^rJPx. N ^?fiT? 5 
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^(DW:. 4 00 rpmt»WU rfu t° t/>£^JE 8 . Okg 
/cm 2 GtC*J>o< I? £#JEU HIB#^^o< t) i:?aS5r7 0*C*T? 

(2|S:Bfi^) 

mmmu-i ^slxv>5 0 ^wij2i^T. tt^m\z.^^x hmm 
(isii^) 

^<D^k. 40 0 rpmt'f#SrWa, ^otVy^)i8. Okg 
/cm 2 G(^^o< £#EEU I^B#^^>o< «9 5 OttT*# 

(2ggi^) 

^(Dfe^ ^5Lm<D-7v 1 . Okg/cm 2 G{^^5*T^ 

J±Lfc 0 ^(D^ N tK*£0. 3 kg/cm 2 G^^5^-C\ &ALfc<> 
^tt, ^cr t°l-^^J±8. 0 kg/cm 2 Gt^>o< !5 i:#l±U 
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-/h^a tT/^ y ~f*i tr \s >*vcmtm:, zm&m-tz, -bizxvtf 

(1) (1, 2' -=c^U^) (2, 1' -a^J-Uly) -If* (3-^ 

Ofco 

(2) t° lx^/^i^- lxX7)Jtfi-g- 

^r-^v (r/w<-v— /utfcSJ) io (ai) *u-*/k d, 2' -^^u 

>-) (2, 1* -ol^-U^) fc'X ( 3 ^A~f i^-yU) v?/H3^r> 

/•/nfl/^^^^ (rt^u^/^a if Wfc = 3 / 1 0 0) 

SALfc. ^E1?7. Okg/cm 2 GldJ&a <fc 5 fc&jHltf 

m<Dffimm&RTf®&&®m u »e>*L*:*ir*«:5Biii- 1 mi^-r a 
mmmiu- 1 t lu^m^o^ 

LT> 4 0 0 rpmtiMIfeLfco JfcKl. K?U^&±&. 8 . 0 
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kg/ cm 2 G(Zl^)o< «9 t#EEU l^^{-^>o< «9 tM^5 0°C 
>-^U£iE(-«t <9l&*L/c 0 fcfoU&m$:2 LO>^y-/H:SAU^ 

^rb-C, 40 0 r pmtSjf&f^Lfc. "/Dlfl/y^I±8. 

Okg/cm 2 G(d^)o<l9 i:#JBE L x |^B#^^>o< 9 i£S^3 0<C 
St#£U 6 0#fM?fi-a-£^?j!i£Lf;:o Sft4#T^ ^S^^ntV 

ALt^U :/p fi/^SrifclS:;*-^ ^.ig^i-^ct^J; <? ^p t° 
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(1) [773 <Dm>£ 

(2) ^y^yhWiVlW^oK 

(3) *l^flcf©3t/-7-»t©^i ) 

(4) (Mw/Mn) (DWife 

(5) DSCjfliJ^ 

(6) #?af>SlJ^P-^ h^77 
(7) 

JR-jBiH&fevvcH^fc©*: Pi c#*fe{~ £ 9 ft ftofco 

(8) rt^X 

(9) #ttmw 

^fl¥5-l 3 2 5 9 0 ICUmCDjjfekmmiZftte^tZo -rt£t>ibs 

zfu vu^m&ft&^i'Xf&M u t lt j 1 s - 2 ^-^ v< 

^Srffrfcbfco V>^<^(DmmU^2 5mmFfli<Z)PP5roll ^*t£L 

1 6 0mm^t?l#jig5 Omm/m i n [CXMW LfctgL - 5 Omm 
/m i n i^Xf-^r y^f^^i^^T'MU 1 :91£K:^:^</W£o 
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• [ (2L0 -Ll ) /LO ) XlOO 

• LO : f±"<Mf3tftcm(D®M(D&& 

• L 1 : ^^/M£otffcl?©jg#&©fi£ 

(10) TS^^n y^^tt 

• l^i&J 1 !" : 1 5 mm X 6 2 . 5 m m X 2 mm 

• : g§#i&£4 Ot, 5 mm X 3 1 mm, JEE5t#S 
0. 7 Kg. 3B3fd1 

• ■&/vmmM0k& : * n .y KjtJg 5 0 mm/m i n 

(11) r^y> 

tfu^I^^/W^MLt^Sr^L, J 1 S K — 
7 11 0^JfS«ftU K»m=3mm, 5 °C{- Tl^ L 

fee 

(12) ^ dflM4S«t^»Wi-*^* (H2 5) 

(13) w^^/^-^ttmacDTO 
(i 4) mm. 

&&<D9&fet£. J I S K7 1 1 2{cmmLXS'J^bfc 0 
(1 5) #7^ij&f£M (Tg) 

(Tg) CDiiJ^JiJ IS K7 1 9 8©Afe (§I3SH 
Wife) fcffiot^TO^-etToto 

• 1 0 H z 
• #j& 3 0 0 g 

244 



WO 99/67303 



PCT/JP99/03405 



• mfe$m - 1 4 o "c~ 8 ox: 

(16) tf*y'HWbJ|5 
tr* 5/ h^ttf*. J I S K 7 2 0 6 {C^M LTll^ L/Co 

cmte^Jiv- 1 ) 

(1) *?'A,TA'% /*-W/ 9 sy ^4fi^Ofi®l 

(5 0 0mL) £{ti*^ 2 00t, 3 B#|feT^ li^Tt-ML 

fci±->'y^T»'>y* (si02 fbia-r) 4. 0 4gttt 4 

^/^rl^ (MAOi-bfet) /h/vxy^i (29. 8mL) £4 5 

^iwx^o < t> Ao^fco $ btott- 1 mm, ^u-z- 1 ^m, sot 

^SKSrh^^V' (2 0 0mL) T?3|Hl, >- (200mL) t3|H 

=rt> i^r-^3^\z&*) m& b g &)to&'&tio mm^^? 
p 12. 06 fc 0 

( 2 ) (v>v y i^y) 2 ( 3 - n - yT'=^/^) 2 

(3) rac-Me2 Si (2 — Et— 4, 5 — Benzlnd) 2 
ZrCl2 [7t$-i/^f^i/!Jl/yk ,- 7, (2-m5v^-4, 5 

4#PJ¥ 6- 1 8 4 1 7 9 #<&$R % 4#HiW 7-196734 ^$BlcS 
<5#, ^T<^ (I) ~ (VI) ©i?l^tfc. 

• *?=L<f-A,—zxL<f-A, {2.--)-y*$-)V*^jV) -^u-^—h (I) <7>&!& 
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7. 6 3 g (3 2 Ommo 1 ) <D~T V V V A£r 2 0 0mLO|*x^ 
7 — /K£ -CAPIAT \Z.mf& U ^U58. lmL (310 mm o ] ) (D 
-J^f-jU^^yU-^u-t— h ^^W^MTir £ c 3 0 0 mL©^^/ — )V 
iI6 4g (3 10 mm o 1 ) (D 2 - ^u^-j-y ? Is^&t&M L7h?£f{££: 

*Ui-S^^icJ;>9 (I) «RT7 1. 2gt|f>^xfc 0 (HX^7 0%) 

• 2 -xf yp- 3 - t7f t°t^ (II) <D&$1 
7klOOmL|u33. 8g (603 mmo 1 ) (D7K^t^ V V 

fi?Lfc^?&£r, =-9 J — /H 5 0mLtt4 9. 3g (I5 0mmol) 
©fc^fcl (I) ^^^^4B#r^P^iSM-T5o ^i^f 

^*Vi/*to7(MWirZ>o mhtitcm&m^yy^^^t'o, i7 5t; 

^gfcglftctf) (II) ^3 0g#btlfc o OK* 8 7%) 

• 2-^^vl — 6, 7 — is 1 -^->- (III) cD^$c 

-ft: -^-#3 (II) 3 0 g (131 mm o 1 ) \Z.=f-^=-)V^7 u ? 4 K 2 9 

A3 5g (2 6 2mmol) Sr»»**^»»tm*o < K> MT U 7&T 
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*7A^P7h^77^WU it-^m (1 1 I) Sri 1. 3g#fc c 
(j|X^4 1 %) 

• b— (IV) 
400mLOTHF/^^/-;l'i^I (2:1) til. 3 g (5 

3. 7 mm o 1 ) 0>f^V (I I I ) ^^^3. 0 g 

(8 0. 5mmol) ©**-ft«*^ h V ^ A^^S<5o^n-T-5o * 

SfefciftBftSrAP*.*, i-7^ttWL, WttMBSrTK-e^m. M*JijSt 
tth'J !)At^it5o ^£r®*Lfcf£. HfeiW^3 0 0mL 
Oh/Hyi^lL, ^<£>?g?$£r0. 7 7g (4. 26mmol) Op 

SrJg|B^^^=5r^V/g^^ai^/V= 2 0 : 1 *^7A^p 
vh^77^-MU <b£>*J (IV) ^ifeWfei:U6. 2g# 
7C 0 (HX^ 5 9 %) 

• ^f;wt s 7 (2-^9^-4, 5 -^yy^ i/yls (V) 

6. 2 g (3 1. 7 mm o 1 ) <D4 Is-?^ (IV) SrTHF 5 OmL 
i-^fL, n-7'f/HJf!)A2 0. 7mL (3 1. 7 mm o 1 , 1. 

5 3M — *-y->mwo &ffiT^z 0 Kfcm&®)&if%m))mwmirz> 0 

-©M§rlOmL©THF(Il. 9 3g (1 5 mm o 1 ) <D i? ^ A> 

«ri«*^-»L3i— ^/w-ettm-rso ^mte&m&mm-}- h y * A-eis$& 

b^MSr©*i-5o MS-^^^^^r1h^/@^^^V3%) (dT. 
v'^^7A^B-7h^77^-feiL, (V) £2. 8g 

^fc 0 0fc^4 1%) 
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• r a c — M e 2 Si (2 — Et — 4, 5— Benzlnd) 2 Z 
rCl2 --J^f-^y]) (2-^?VV-4 % 5-^ 

l/y-O-f—jV) iz/^-^^p^K] (VI) <D^$L 

2. 8 g (6. 3mmo 1 ) <Dit&m (V) CTHF2 OmL^Di 

::An-^f;l/!)fi>AiO. 3 m L (15. 8 mm o 1 , 1. 53 

K:it5o :^Sft^fi/y2 5mLtia$t, rr^25mL© 

^-(b^ ^l/V^^^^^r/cKlg^^/U^ — r> A 1 . 5g (6. 3mm o 

i) &mn-i-z>o 5j£Si^fe^t?fi-e 1 2n#iMjm#m> ^i^i*ui 

(vi) ^r#yto 0K§P3 5%) 
(4) (l) <D« 

(5mL) *3j;TJ* h y^T V Zf =?- )\sT >\s A (2M, 0. 2 5mL, 

O. 5mmo ]) Srttii^K ^60^. _hffi"^#?)^lfcMAO/ S i02 
fefr©^y^7!i- (Al^I: 0. 37mol/L, 13. 6 
mL, 5 mm o 1 ) ^.fctFfc** - (^f/^>!J^) - fcf:* - (3- 
n-^f;W>f-;V) ^n^i)A^n7^ K [ ( S i M e 2 ) 

(SiMe2 ) (3-n-Bulnd) 2 ZrCl 2 ]<D^^^ 
>^ ^ y — ( 5 /x m o 1 /m L, 2. 5mL, 12. 5 m o 1 ) » v 5 
^f^'Jl/^-^- (2-3i^/U-4, 5-^y^>7^^) 
;^^^A^P7^K [SiMe2 (2 — Et-4, 5-BzIn 
d) 2 Z r C 1 2 ] O^^^^^^y— (1 0 /zmo 1/mL, 0. 
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2 5mL, 2. 5/imol) ZflUfimm. 3 0 L*jfi?f«t (1) 

(5) -7xi\?\sis(D%1®^ 

^PP, t^7 2 0 MmtJl±) lOOg^tt^, 7 0tt'2 0m 
K^^^fTo/c 0 ^H^ifi/EL/c^ MM^T-e*^ (2 0 0 r p 
m) h'HV^f/^^!)^ (2M, 1. 2 5mL, 2. 

5mmo 1) ^Ux.fc 0 1 5 #P^*# L7ciK $e>^ (3) Lfc 
&mftf&m (1) $r*PXL5^^«#Lfe 0 ^(DB#^ (5 0°C. ^J±, 2 

0 0 r pm) Jg)S»S7 Ot, bTU^JE2 8 k g/cm 2 

mmmu- 2 ] 

(1) te^ftfe&t: (1) (DMM 

(5mL) fci^fHy^f/PT/l/^!)^ (2M, 0. 25mL, 
0. 5mmo 1) &tt&3K -^tf^ S£Jfi0!|IV- 1 <D (l) tftMA 
O/S i 0 2 fiftW^*^ y — (A 1 0. 3 7m o 1 /L, 

13. 6mL, 5mmol) £> J; tFUK&^UlV — 1 CD (3) -e#7hi^^ 

= ^^n7^fK[SiMe2 (2-Et-4, 5-BzInd) 
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2 ZrCl2 ]©A^y77!)-(10(imol/mL, 0. 2 
5mL, 2. 5/zmol) fctafc^ffi 3 0 #ffl*# Lfi#tei!iE ( 1 ) £ 

(2) -ag^a^p Lfc««IiJttp< *n-fe^ftfe8L rtliSfi«fLfcfi 

^PP, ^7 2 0^^1) 10 0g«H±&3K 7 0tT«2 0m 
K^^SrtTo/Co M-e«|EL7tm. i^^TT?^ (2 0 0 r p 
m) L&rt s k, Mj-^y^f/l'T/l'^-^A (2M, 1. 25mL, 2. 
5mmo 1) &M7ltz 0 1 5^M«^Lfc^, $ hiC (1) l?PMLfc 

m«p«!«E (i) &tiax.5ftmmwvti 0 z.<om& (5o°c, *je, 20 

0 r pm) frb, fcfc$%U]£7 t°l/>-J£2 8 k g / c m 2 G, 
its|[3 50 rpmtt% 3 0 ftfflfrtfXg-U. #JEE. 3I#*5E#2 0# 

^^MiJftT-T? hJls^ls (1 OmL) Joi^hD^y^f^T/V^^A 
(2M, 0. 25mL, 0. 5mmo 1) £ri£A U ^JS 
#JIV- 1 (l)-e§W:MAO/Si02 jB.ftiD^T'f^X? V — (A 

1 0. 37mo 1/L, 6. mL, 2. 5 mm o 1 ) $S£XJPM1& 
MIV-KD (2) -e#fct'^.- (v^^/I'v-y W^) - 1'^- (3-n 
— >^~A-) i?;l,3^>)A^P7^ K [ (S iMe 2 ) (S 

iMe2 ) (3-n-BuInd) 2 Z r C 1 2 ] <D^^<? 1/7 
"7 !J — (5/xmo 1/mL, 0. lmL, 0. 5 // m o 1) 5rJ!jP^. N ^ 
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uxs^mmw^xunmrn (2) *mmvti 0 ;©M^«tAt 

m 2 G, fiS7 0 < CT?4 0 ^P^m^^^To /c 0 Z<DfaM. HKtt^O 

(1) mmmf#/A<Dmm 

Lfc^^^5 0 0mL, ^xh^y-7^i/i>Al 6 0g (1. 4 
M) *MZ-tz. 0 4 0t:|^LEgtftlg2 8. 5mL (2 2 5mM) 
BP^T2 O^MfM^U ^xf;l,7?l'-h2 5. 2mL ( 1 2 7 mM) 

-h^ffl^t461mL (4. 2M) ftTU rtfillOt, 2 mfflfe 

mmit^^^^7 6 8ml (7M) *P&, l*lM$r 1 1 Oti L2^f 

Srm^@frfife^AS:#*L (T i }fit#*= 3 . 0 w t %) 0 

(2) Sft«dKj££e> J Hltflt£- 

Lfcrt$s« 1 L ©f^MHo p 7 7 * =» t^_hSB@flc««E 
^6 0g (3 7. 6mM-Ti) ^ttf^^^7'J-?rSAU 
Ml-JIfo'.K&SL*:^ ^>-Sr*p^.T^*Sr5 0 OmL t Lfco M£ 1 

? n^^i/jV^J-jVi?? h^7^1 2. 4mM^JP^fc 0 1 Ot(D 
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-/Vfi=0. 0 8 3 g PP/gHI#M0 o 
(3) l^SMt^LtMg-Ti» 2|£gaq»fllJ^ ^ 

mm^^, m&izxi&7kmML±^zf?i'4 o omLttifc, hy 

if;W^^2mM, fi^B^8. 6mg^P^ N *i?rl kg/ 
cm 2 GSSDiZ^ i^t/ntVy^AUiiSf)8 0t, 8 
kg/cm 2 G LT;6><b, 2 0ftfflm&&ftot- 0 Z<D 

iMTl?h/Uxy (lOmL) *3 h y 4 y ^f/>7^5 — ? 

(2M, 0. 5mL, 1. Ommol) JSAU MAOO 
h/^y^f (1. 43 M, 0. 35 mL, O. 5mmol) fcitF^ 

mmiy-i(D (2) -e#fc t^- (^^v-y -t*x- (3- 

n-yf;WVf^) ■^m^^A^^ny'f K [ (Si Me 2 ) 
(SiMe2 ) (3-n-BuJnd) 2 ZrCl 2 ]<T>-^>-?9 
y— (5/jmo 1 /mL, 0. 5mL, 2. 5 /* m o 1 ) Sr*n^L, 
^t'5^^Lt«!l (3) ^lHUfco -OM^CO^^M^ 

kg/cm 2 G{CH$o< «9 £#J3EU I^g7 0t(IT4 0^1 
£-£tTofc 0 Sf&HTm. h°w>£j&J±K:J; 9l&5feL*: 0 

^i®«£#-f-Sr£K:J;i9zKy :/n tfi^£2 1 g#fc„ #^H/c7Ky-7 

252 



WO 99/67303 



PCT/JP99/03405 



^M^tro/co mm-vmj±is±&, mmn^r^mw (2 0 0 r Pm ) 

L&^k, h U — (2M, 1. 8mL, 3. 6mmo 

1) &Mx.tc 0 1 5ttfflMWLtc&^ mi±Ltz 0 ^(Dm. *lff£3kg 

/cm 2 G3S?)iA^ ^nt°P>^|±2 8kg/cm 2 G£T?3g 
«9^A,/c 0 TOAf^fflV^, ^Zf?>- (1 OmL) % MJ 

^^vKT/US^A (2M, 0. 2mL, 0. 4 mm o 1) , ftb&B (1 
7. 3 m g . Ti :0. Olmmol) ©jg^&SrSA U IH$5^4 0 
0 r pmt2 0M ^M^£ff ofc 0 

|H1£#!|IV- 3tf> (3) tH«^gS«bfcftfttt (3) 
t-b^U-^CSALfc, ^L-C, ££>t;:£:ffi2 8 k g/cm 2 G. 
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&%km.m%%LT. Ki«i^>'4 0 0mL > hU-l'y^^/UT/W 

(2. OM, 0. 5mL, 1. Ommo 1) £ 
&AU 3 50 rpmtLlff)<)|jfLt -f-ftlzmmm&tSth 
5 OmLi/a \'>'?miZ ! gmn.mTX° KA-^^ (lOmL) *>J;t>*h 
Hy^7;l/^-!>A^yM (2M, 0. 5mM, 1. 0 m 
mo 1) ?rgAL, MAO©h;Ux^f (i. 4 3M, 0. 3 5mL, 
0. 5mmo 1) & XlfiMMMlV - 1 <D (3) Xllfc^f ;1/->D l^y 
— t"^ — 4, 5 _-<^y^ -y^~ ^n-^i?^ 

B7>fK [SiMe2 (2— Et-4, 5-Bzlnd) 2 ZrC 
1 2 ] 7 L> — (1 umo 1 /mL, 0. 1 mL, 0.1 

//mo 1) ^APX. ^^t?5^rpm#bfc 0 ^ LT. ftfei^7y-^t 
-F^-^if<gALfco ^©i, 1 2 0 0 rpmt«| 

fix 8. Okg/cm 2 G (Ct$>o < 9 t #JE U 

mmz®o< v turn* 5 ox;i£-e%-nLtc 0 2 0^i^mLfc o 
^lt, ^^jiv-3(d o) tmm^mm^tcmm o) 

hi7 U-^d&AL/Co ^Lt, 7°nifV^JE8. Okg/c 
m 2 G^^>o< *) t#ffU 50^C{^T, 4 0 bfc 0 fi^T 

yzfnt°u^%3 i g#/c 0 #^tufc^y v-|cov^t, Mieo^^ 
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&mmmm.mT. S«li^^4 0 0mL 1 h^y/f;W7/V 

(2. OM) Sri. OmL (2. Ommol) 
SAU 3 5 0 r pm-eUt h <mWLtc 0 -f-#t-^tg&£H 
fc5 OmLv-^L ls^?fgizmmM.%tT-e Y^^-ly ( 1 OmL) *3 XXf- b 
!l y^f (2M, O. 5mM, l. Om 

mo 1) §:SAU MAO©>^xy^ (i. 43M, 0. 35mL, 
0. 5mmo 1) is £ T>*^Sfc#!|IV- 1 <D (2) tllfct^- (v^^/I^ 
->y -fx- (3 - n ;V4 Z/T^ /V) 

7^ K C (SiMe2 ) (SiMe2 ) (3-n-Bulnd) 2 
ZrCl2 ]0^y/7U-(5(/mol/mL, 0. lmL, 

o. 5^moi) , & h^-mmmiv- i<d o) t'lfc^f^i'iii' 

V-fX- (2 -m^p- 4j 5 — <>y-f /W) S^=i = »>A$? 

^P7^f K [SiMe2 (2 — Et — 4, 5 — Bzlnd) 2 Zr 
CI 2 ] (TJ^zf? y — (1 // m o 1 /mL, 0. lmL, 0. 

In mo 1) SrSD^L. ^&-e5#fHJJt#LfCo ^LT, «X7!)-^ 

^Of, 1 20 0 rpmt'lMTOU 7°uhV>^J±8. Ok 
t?#®Lfc„ 2 O^-raS^^^ifSL/Co K^T*£, ^m<D^X2\fU 
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(1) (1, 2' -jc^-I/^) (2, 1' -ol^-u^) (3-^ 
fvl~f — /I^) vvV =i — ? A *J ^ n 7 4 h*(DMM 

m-&w, mmm i - 1 ^is^x^^^tm^mcx^ntnoito 

(2) /Pl^wy/xf uyco^ 

Pi^m2 V y h^cD^^u^M^-— h ? 2 y 

y h/K 

h y^f y^^ L /U'Tyi'5:^'>A i . 5 ^ y ^e-/k y df-y->- (r 

/W<-v — /W±M) 10 (Al) $y^-/K (1, 2' -oc^-lx^) (2, 
1' -^Uls) fc*^ ( 3 - * f-frj l/y i//U=i=.t; J±i?y- n y 

>-^#^ (xfu i ///ot»'^jt=i/ioo) ^^Abfco 

/Co #&*Lfc*g*&Jinv- l «t*-t- 0 
(l) t°ix>-oS-g- 

famMi 0 y y hyKD^^^i^^M^-— h ^ i/-/|:^y6 y y 
h/K h y-f ^zf^jVTJV%=. r>A6 5 y^e/K ^f'^TA'? 
y^r-^^ ( TJ us<~?— M±M) 5 ^ y^/ui:, mM&ttv- i <o (2) t? 
#*: (1, 2' -v^ *vW>y u^) (2, 1* 
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tK^O. 5kg/cm 2 -Glr^ALfci, 4yEfc-*?8. Okg/cm 
2 - G £-e^p tf ui/Jf* J: 5 KM 

*Tftofc^ l*!^£:I&«9ffiU ^/32T, Kltlii tic J; 19 , t° 

(3) is-a^mns* 

lt^<>^5:#/M± (M) EG8100 w^^m&umr g =- 1 0 

0°C) ?r7 0lim^ «T©»i^^l, ^i^^Hj^ (JSHttTtilt 

mftmm-.TLc 35-201) izxn^mi^mm^ ^<^y h&m 

1 0 0 0 p p m 

-iJVjj?*^ 16 8 
lOOOppm 

(4) «Mi#tt2fct*4&tt©Wlfi 

i -3m\^-r 0 
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ttty«>^^;Hi m) EG8 100 (^^^fe^ja^T g =- 1 

m) tfVT'ti h'u^E 1 0 5GM (Tc = 1 1 Ot) 4 OM$P 

&tfPE5fM§fflg£ L-C^*^;*?/H± (M) EG8 100 (^^^$5^ 

m«t g=-ioot) &4 om&mz.mx.ti£mtemMMw- stm 
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(a) 







W2 5 Wm% 


93 


H 2 5 IS% 


17 


Tm °C 


n.d 


AH J/mol 


ad 


6 x (Tm-140) 




[77] dl/g 


2.5 




30 




41 


P i*X 




rrrr/(1-tnrmn) 


0. 04 


Mw/M n 


2.4 


2. 1 If A3>^ f *X 


0 


1.3 *¥A#3s **X 


0 


Tc °C 


n.d 



n.d : iJ^ftk^ 
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^ -Wet /TTif 0 
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EG8100 S^%m 
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3 0 


E1056M 11% 
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C J7 3 dl/g 
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2. 1 
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?l3fi?¥ttsp MPa 
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7-fVvl- £j^S£& KJ/m' 
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(1) Ct7] <DW\fe 

(3) ttm&m (Mw/Mn) (omit 

(4) DSC$J£ 

(5) #ia^su^P-^ h??? 

(6) 

(7) — *y-^\z.mm-rz>i&ftm (H2 5) 

v\ m{-?W2 3±2 £ c, mm 5 o ± i o%-ei 6^m^±(D^mm^n 
J is z-i707 ^2pmbrpj^Lyt 0 Jr##j^i:m®MrfB- 

«fc >9^IE^tt/ct — hi/— J; i)»TO»ti/- U ^iB. 
t-IfflgLtl, M-epj|i§}M£2-0 Omm/ mi niafcTS 
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iaan4faiit5Sis*s3 o o g/ i 5mmii/i5fig^iu 

v— /L-®^ : 15X10 mm 

/Pffi^J : 2 . 0 K g / c m2 
«>— yW*W : 1 # 

(2) j£93& MX) 

J I S K 7 1 0 5 titSEV^jeUfc 

(3) 5l3S#tt^ 

J I s K7 l 2 7lt^»Ufc5IK«KK:J:0«T«>*#fcTj»I^U 

it 

9 a X^j/ KiggE : 5 O 0 mm/ m i n 
a— K-fe/P : 1 O Kg 
ZRiJ^^lR] : -vv-^fR) (MD) 

(4) ^it3te#ttrc>jl»^-f{[ffllJ^ 

125. Omm. 3-y7^/vo. 10 5i?7V) «r/Hv^ ia|l7 

fco (a) (rad/sec ) ) ©i:#©«i#ttfG* (i to) 

G* ( i co) =a* /y* =G' (co) + i G" (co) i/j;5o fiU 
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( 1 ) mm^mm 

(2) t^l/^CDM-n- 

ydri^>- (r^-r- /H±$si) 5$y^E-/ut, s&iBT?#fc (1, 2' - 

^^•>yi/y) (2, 1 ' - i/^^/Ui/y (S-n-^^vP 
-1' 2 vvi^^ Hy^P7-f K5 -^-Y ^ p ^tv^ h^^- >" 

S^-rfn^fi^^^fcM^^SrSAL/Co rct\ tMIO. 5kg 

/cm 2 GSr^AUfc^, ^£El?8. Okg/cm 2 Gtt'/nt° 
i/y ^ A tl^^E^^-^t/j; § j; 9 izmj±m~£ <0zfnn°u 

-i) &mti 0 

(3) ge^t^m* 

iiE^tbttfc^yypt^^^m^ (B-i) iaar©iwj 

£*&:*fU Wi¥ffl$S (ifflWMl:TLC 3 5- 2 0l) ICT 

1 0 0 0 p p m 
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P-EPQ 

5 0 0 p p m 
tpfn&J : ^y-T y ^m.j3;Ui/V A : 5 0 0 p p m 
cp?P^J : DHT— 4 A : 500ppm 

(4) mmmj&mvmm: 

[i] t VX±mo)^m^ £ <9Mi£ Lfc t°L- 

i] t L-rt±i3t^y f- 7 0 4np^s 5mmn^u>^-^A 

tt^<^L, $^^J^$4?f{li^ («fflfilMl:TLC3 5- 
2 0S) ^T^m^Lfco 

(5) 7^;HOlI 

MIS2 Omm<*>!¥tiM$rfflV\ T ttj P &£*5tf 5^jm*&^ 1 9 0 1\ 
f;l/P-;>Sg3 0t, 3l$d£^6m/ m i n O^fttCT §IJ¥ 5 0 n m 

(6) ^Jii#t£&tJ^ttcDM 

^ntV^Mf Ca-1] 3 0lI^ita^f!)^oF-7 0 4 

NP£7 0IIg5l:yi/y Kit^£'£HLfc^te£T^;IMv- l t 
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^U^-zfvt'U^dtm&fo^J* (jns-h*& : EP913Y) ^ 

^Pt^yM^ [a-l] t^ft^ (C H^^rf A^it^tt^cn 
f l/y-Zntl^yii^^ (^^-K^ : EP913Y)£ 

- 2mz.^ir 0 

^Plf^Il^ [a-l] (DiXib*) B^m.^^^.m±(D^ 
f-Uls-^u : EP913Y)£ 

Ufcig?#|v-4] 

t°i/vmS-^#: CI] «r^WK*i\ fc£J5fc/K U7"oF-7 0 4 

CJt^yv-5] 

^cr t°I/>-^a^ [I] Sr^V K-^i\ Wy/oF-454 

tL&W:%mv - 2mK7jk~$- 0 
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ypfl/yM^ [I] $r/l/>K€f, tttftTPO E 2 9 0 0 



7oeu:/ ^S-&#: ( 1 ) 


( a -D 


W 2 5 Mm% 


93 


H 2 5 If % 


17 


AH J/mol 


n. d. 


6 x (Tm-140) 






41 


r r r r / ( 1 -mmmm) il\r% 
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2. 1 ffi A53-^ i*X 


0 


K 3 tn 


0 


M w / M n 


2. 4 


[/?] dl/g 


2. 5 


T m °C 


n. d. 


T c °C 


n. d. 


3l3ftS¥1±2£ MPa 


31 



n. d. : SB3UJ 3 n& U 
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T^V^^fy^^y h'ftm (mmmm^^'*%) tt. Cheng H. 
N. , Ewen J. A. , Macromol. cem. , 1989, 190, 1350(^|Sft$ tt/c 1 3 C — NM 

3«g : B*ifttl© J NM-EX 4 0 OlNMR^I 

KJN-Sia? : 220mg/NMR^jig 3 ml 

NMRM : 1,2,4- H) ^nn^fi//!^^ (90/10vol%) 
ffi'J^MS : 130t 
y</U^M : 45° 
^/P^ilLffi : 4# 
W^IelfC : 100000 

[4] T-T V $ t^-vt^s* y Yftm tgti^ 
(Tm <C 
) t©ii^ (I) 

Tm ^ [mmmm] +65 • • • (I) 

C5] 
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J I S K 7 1 2 7 N I «Lfc?l^tt <fc OiRiJ^Lfco mfetkW 
\X?v^^y KiM/^ 5 0 Omm/^t'fc^ ffiiJ^fpJriWv/^fR] (M 

(6} (TM(MPa)) h b— h -^-/Wfi^ (HST( 

#^5£ (II) 

TM^ 2 2 XHS T- 1 8 5 0 • • • (II) 
[7) 7^;^y^F (F. I) 

[8] fc — his— yWSJt (HST) 
k-b'>-;HM (HST) 12. J IS K- 1 7 0 7 {C2PS!IL-CSIJ 

^^^^-eflSljlS^ 2 0 Oram/5)H Lt TMfiJi$f2£-t*iijiit^£- 

OOg/1 5mm^7£3iSJ$£rft3iLL.-C3fc#>, COiai^t- his— si- 

/M$R| : 2 
v— : 15X10 mm 

/WE ^ : 5. 3 kg/cm 2 
[9] M<Dit£ (Tm t) At^eS-fbiaaP (Tc t) 0$J£ 
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TtrnM^mmmn (/<-*>^.3Q/w-ttau dsc-7) &jbv\ 
-^©s^i^-^©t-^ hy^isiiffig (Tc t) at, * 

[10] ?>( j\,J»-yr-y?ji'<D?s( VfflM*2k%SJ}—7\z.£Z>$i&<Dm 

^fe^mmmn ^^-%twi. dsc-7) &jbv\ 

WJvi-i] 

(D (A-i) tf&vmm 
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4 0tC#£U 0 5 y^e^^iP^L, ^:JEE-e7. Okg/ 
cm 2 -Gt^Ptvy^iALfco :ct\ (1, 2' -^u 

is) (2, 1' -=c=3-\/l/) -t*^. /n7^7A->^P7 

jETT^^-r^^t^J:>9, 2K!)7nt'i/y8 2 0 g £#fc 0 

^C-t?#^ttfc#y 7*0 t°W^|i N ^y^yKM (mmmm) 
« s 9l%, ^EB*^ U] *si. 5r>yy^/g, ^ft^ (M 
w /Mr it) £31. 9-t?foofc 0 

(2) (B-i) &&<nW& 

y y v h/K h y-r y^w/i'^-yAi ^ y^e/K f^^^v 

5 5t|C#taU 7K*4 5 y ^/V^^P^L, ^JEl?7. Okg/c 

m 2 -G^T'^cr fc o l/^£r^AUfc 0 I-t\ (1, 2' -a^l^ix) 
(2, 1' -ifky) -t'^, <^>-7=^/ix) /N7 = i^ii;^ n^^r K 
l-W^n^e/i^Px.. S^^rM^LfCo JBE^*s— jfeKu&S £ 5 HI 

©y^/-;H^AU Mil. *£*i-rSi tiiJ:?). #y:/nk 0 i^7 
5 g Sr#fc 0 

rr-e#btlt^y^nlfwy|t ^y^W^F^"* (mmmm) 
^9 0 %, [ 7) ] £3 0 . 5r>P7^/g, ft+Mifttt (M 
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w / Mn it) &2. O-C&ofCo 

(3) &et&xfmm 

_LfEA-l/£#£9 lfift%. B- 9 fi*%-?\ ^UIH, 

^ 5: * /UXttl, i§jp a n £) 7 5 0 lip p m, ^/vtf; 6 8 J 

(5^ • AsT 4 ' >T 5*^Xtt«, i&n B p£) 7 5 0lippm, 

4»MJt tt^fry y|*^>!>A5 o oitp pm, y:/3W£ 

LT^/l^^T $ K10 0 Ofi*p p m> r^^-fn ?*>-yMb LT 
$)%T^?-7v s/^rV^JSr 18 0 Oiip pm»Lt, ^1* 
WttS^I (ifflllSMI TLC 3 5-2 0I) CtWiLt, 

(4) 

-r • h/&ff=M$%fflv\ mm2 5 um<D7s( /uj»&sxt<d ^kit-em 

^^ffini&^l 9 1t, f/l/D-«3 0'C 1 ?IMg6m/^t% 

^ifetfilvi- ikl&v^ (A-i) ^5r9ili%/i^90li% 
«*L. «T (B-l ) /&#£T1E (B-2) &.9i\^\Xz_, *>o9l 
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(b-2) f&ft<onm 

mwmttZKfon (rttis o o y ? &m.mtfxx*ftftizm& 

U ^^;-^9 7. 2kg, 3!)i6 4 0 gMM-7^'> l )A6. 

2) mtttemi$ft<Dmm 

\Z.mm^Jf*i/?Mt&m (5|ft#LTV^V^iZ» 30kg, HfS^^ 

^b^^^Eg^b^^^-l 4 4}) y F/^SAtt 1 1 Ott^ 
bfc 0 8 8 ]} y Y^*1N7L, 1 1 0^2^^ 

3) Ttfj&g 

rt^i5 0 0 V y h;W«#MtMl:«»A/^y (n— 7° 

vis) 2 3 o y y h/^^AL, Buf2^m#:jteiK^^2 5 k g . hy 

^^T/^^-^ASrg^^^^O^^^^-^^b-C 1 . Omo 
1/mol, i/i/^ P-^yf h^v'y7>'$: 1 . 8 m o 1 /m o 
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/cm 2 Gt:/j;5tt^AL, 2 5^4H£F^/££*fc 0 M^TgL 
4) 

f E^l^Wiftttl^^M^ 1 ©f ^ Ml? 3 mm o 1 /k 

g-PPt, h!)xf;i/7/i/^-^J,^4 mn io l/kg-PP, 

^ n^y^v?^ h^v->^>-$r 1 mm o 1/kg-P P Sr-^frlCTJt 

*&U 1^8 0t, m-^ff^ (£JE) 28kg/cm 2 Gt^ 

mm\^tc 0 mtbfttzm&w (b) ©7^y^i?f s/^^y^7 K#*r±, 

97. 6mo 1%-C\ ^/Wh-fyf 7^^1*5. 9g/l O^ffeofc c 
(D,^, fcm&8tn 4. 2 m o 1 %T?&o 7c 0 

mmmn- 1 ic^-c, (a - 1 ) ^sttsb (a - 2) is^tfti, 

i^o9 lii%A^9 Ott%{^^ 0M2:T (B-l) f&#£r_hiE (B 
-2) fiB^-ftx.. A>o9li%H'l om*%l-^^fc^«^(3l. 

(A- 2) fcftcoMXk 

1) (1, 2' (2, 1' -ni^l^) - h*^ ( 3 - ^- 
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2) m& 

1) -ClfiiSUfc (1, 2' -m^l/^) (2, 1* -zn^l/^) - t** 

^-^^ 07^ Kl ^ p^evi^ l^;vxy^ 3 0 ^iHI^ftk^-tir 

fctt»&SAL, 4 OttMU, ^EE-e8. Okg/cm 2 G 

ttfctfcfllvi- 1] 

(A-i) (B-i) j£#&R^Uftv^^rilSlfi#«vi 
CJtWJVI-2] 

(A-2) (B-l) |&#&£^L&V^*ttlSifi0«VJ 

*»JVI- 1 {C*5^T. (A-l) ffcftRXfi (B-l) ^tftit 
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mtft^smt^m<oE 2900 ^m^±sx^\-immmn- 1 1 mm^. m 

-To 

Ctb»iivi-4J 

^»JVI- 1 (^V>T. (A-l) J&#£±!E (A- 2) J&frf^ftx., 
^09 ilf%^5 0lf%l;^i |#-t!rT (B-l) J&#£_hfa (B 
-2) J&^dft^U ^0 9^*%^^ 5 omft%t-l^^/c^«[^HII^, 

Citl^F!lVI-5] 

2U£0ijVI- 1 Rl^^T. (A-l) J&ftZ: 9 1 9 511% 

IE**., (B-i) tizft&mmmtf))^^ (m^mit^ cao 

M IDEMITSUHDPE 640UF) left*., fro 9 5 mft%fc:f£;ifc£t. 
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i) &m&&y<D i -*f^>mir.<D^m(mo\%)Rx$&#:MM&mM 

(P (mol%)) 

TTOLfc^^ b^frbTm<D (1) ^J:*)*i6fc. 

i -^r^T^mtLco^^m. 

( I <D/ 2 + i (D) 

= x l 0 0 • • (1) 

{ I CD+ i (2)+ I (S)+ I <D+ 2xi@} 

TIBO (2) *lcj:ij*fi^«c©3iflc*l«tt»« (P (mol%))£ 
I ©X 10 0 

P= ... (2) 

{ I ©+ I ©+ I ©} 
en?, ®, d> • • • -fv h°u^t i -^f^©7yn* 

S-g-ft^o^T 1 3 C-NMRtCJ: OSfJ^bfc^^^ h/VOS^^^yl'-e 
I CD, Id) - • • ^ii#^^/KD^STrfc-So ^Pt'l/ 

^ i -^-^^v^^^^A^m-a-^tcovN-c 1 3 c-NMRia v m 

fc*5, P.P PliS a j3^fSt<7»^/W±, PPPl«Ta^$© 
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tt&ftft : 220mg/NMR*« 3ml 

NMR m%£ U 2 H'O-fc? >-/-<^if >-d6 (90/10 vol%) 

mfe^m 130^ 

^A^I 45 t 
m%^%L 4000 [H 

2) *S^fr^<^ 1 - K^'-fc ^^{io^WSdno^)^.^^^.!^^^ 
(P (mol%)) 

1 - K^-fe^WiO-^Wft 

( I ®)/ 2 + I ®) X 1 0 0 

= •••(3) 

{ I CD+ I ©+ 3 X I ®+ I ©} 



TBEO (4) i££<9 &WL&ftO)iLfcm.$.mmM (P (mol%))£ 
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I ©X 1 O 0 

P= ... (4) 

{ I (D+ I ©+ I ©} 

1®, 1©. • • m*&^yi-^oy<&fex*1hZ> a /nt> 
><t 1 - K^ri/cD^^A^fi-g^lcoV^ 1 3 C-NMRHJ: V M 

&*5, PPPliSaj3^iO:/^t;H±, PPPiiiTaj3^i© 

3) &m&ft<$<D 1 -r~±^m&<n^m&(moi%)Rx?&fcMm®imim (p 

(mol%) ) 

^m^w^co 1 -ir^>-mz<D^mm(moi%)Rxf&fcMRmmm (p 

S-a-^tCoV>T 1 3 C-NM RXWlfelstc*^? h^<D->^-r/\y^m L 
/c*VII- 3 £flfV^c r t £Wtt2) <t IP] C{£ LT5£#>fCo 

&*5, P_P Pigg^S a 0^3t0>^-*vWi % PPP.aiTa^i(D 
S^-JvUfcfcP P. PigglS a &}%m<D^tf-rM3. 1 -^-fer^TOO#J^ 
^^W^^^^^-t-^^S^oT^RI^SiS^ThfeP P Pj^S a a 

4) ^m^^o^^u^m^)^m(moi%)^^m.Rmmm (p 

(mol%)) 
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£L/c*^ h^*»e>Tffi© (5) 9:&#>/Co 

E 

^U>-]£&<Z>^rfi = XI 00 • • • (5) 

s 

SST^EIi-^ttW. 
S=IEPE +IPPE + IEEE +IPPP + I PEE + 
I P E P 

E= I E E E +2/3(lPEE +IEPE ) + l/3( I P P E +1 
PEP ) 

I E PE =1 (12) 

IPPE =1 (15) +1 (11) + ( I (14) - I (11) )/2 
+ 1 (10) 

IEEE =1 (18) /2+ I (17) /4 

IPPP =1 (19) + (I (6) +1 (7))/2+I (3) +1 (1 
3) +1 (11) + ( I (14) — I (11)) /2 
I P E E =1 (2 0) 

IPEP =(I (8)+I (9) -2 XI (ll))/4+I (21) 

TIEO (6) &&V&n&ft<DtLWffl&mim (P (mol%))3r 
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1 m 

P = x 1 0 0 • ♦ ♦ (6 ) 

I 

I mSt; I nzth^ti. 

I m= I (2 2) 

I =1 (22) +1 (23) +1 (24) - {(I (8)+I 
(9) )/2 + I (10) +3/2 X] (11) +1 (12) +1 (13) 
+1 (15)} 

(1) N (2) • ♦ • yntVi/tx^l/y(D7>^ 

/^fc5 0 £/c, i (i) , i (2) • • • m-z&^n-s\s(D$nmx»3b 

Z> 0 yotvy^xf L-yo^^^M^o^r 1 3 c-nmr 

l-cfc «9$J^L/cX-^ h/K^v^'^W*, ^VJI-4l^bfc 0 

5) ^mB-ft^O 1 -^>^¥{i0^^rft(mo]%)^t^iI^IIJtt^ 
(P (mol%)) 

i&M-a-ft:^ 1 -^>-WO^-^rft(mol%)li, 1 3 C-NMR-e 
MI^Lfc*-^ h/^bTIEW (7) ^J;i9^i6/c 0 

1 - ^"rlymiL(D^m 

( I <D/ 2 + I (D) 

= X 1 0 0 •••(?) 

{ I ®+ I ©+ I <E>+ I <D + 2X1©} 
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TIE© (8) &.£<Q&m'&fc(D&fcM.M&mm (P (mol%))£ 
I @x 10 0 

P= ... (8) 

{ I <g)+ I @+ I ®) 

Z.ZX\ OX (2) • • • ^(i, ^ fc°ix>£ l -^'^>-oifcS-a-#:^o 

I OX I©- • • ^(i=S->-^^/KD^-efc5o ^tvyii-^f 

^*3, P P PiggCS a /3j^^(Di/^^/K±P P PliS a &tkM<D^ 

6) #®#SlJ^n-^ F^77 (TREF) (D^ftl; 0 — (Tp) , 

^&0Jfc o — ^MCD^fWl (Th) , 0°C(C*5^5^W* (WO ) ^t/ 

(Tp-5) <c~ dp + 5) x;(Dummm\z.te^xm\ti-rz>& (wp ) 

h^77 (TREF) ^h^ibtz 0 

WO : *7A?^^o^(Cfe^T3feJ*^J^®#^n^V^-tr^ffi-r6^ 
WP : (Tp-5) (Tp + 5) ^<Djfi^$&|Si;::Jo^-C^£H-rS/& 

w(tp+io) : (Tp + 1 o) T:sx±<Dummmiz.^^xfem-tz>foft<D 
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^)^« 

TREF*7A : G L If -f ^ V * *±f£ y # 7 A (4.6 0 
X 150mm) 

yu—^;V : G L 1M ^ >-*$±M ftS&g 1 mm KBr -fe/l- 

^">- : G Lif-Y ^yx|±U M0DEL554^"— 
TREF^-yy : G Lf-^T ^ >-^±M 

-&&mmm •. ifitti REx-cioo?&iat§ 

FOXBOROlifi M I RAN 1A CVF 
: ;</U=it±$& 5 0 0 n V y h/WV— zf 



1 O^/VU^ 



o -v 5 ^ n/i^O-tf >- 
7. 5g/P^^ 
5 0 0 ^ V y 

2 . 0 ^ !) y y h/P/m i n 
3 . 41/im 

^n^y^P (3 0~6 0^yi/a) 

±0. 2 < e.ejLf*i 
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8) ^m^mmmm^wm^tc^mitum (t c c < c))Rvm& (xm 

^^^M^Sft (/^-3r^^-r-|±M DSC 7) 

•o^i^^^/uAo^Bij^Mds. (a' ) m.#o>%iMiikm.m x vm< . 

So 

10) ^ft^Mw/MnJtO^iJ^jfe 

mmwmwmm 20 mm^^m^ffl</\ mj? 30 am ©7^;>a^t 
t y^mammnm 192 t 

Sl^iSS : 6.0 m/min 

■7 j ^^(D&mnmmw:. 40 0 c x24mm<D^—i^>^mm^n^x 

fab, U&23±2 °C. ®^50±10%-C\ 16 P#|Mm±#tfMti1 Lfc#, 
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1) fc--h'>— /Hfrtt 

J 1 S K- l 7 0 7MLtiSLfc 0 Mm0ki*tt&>Tlz.m-to 

^i&""C— g^J&fl U Z<D&'£MX*mMj&&& 200 mm/min 

*>— /H$KI : 1 sec 

v'— A-®fS : 15mm X 15 mm 

/Pffi^; : 2. 0 kg/cm 2 

S^OOcm x 15cm) ©7 4 JV A £®Mf®WlOcm x 10cm (DfeMtiC 

«MSMfef£l ?S^:60°C. Nf^:3P#F^ n ftfS:36 g/cm 2 „ ®|K:10cm 
x 10cm 

: 50°C. B^lOT. Wfi:15 g/cm 2 , ®«:10cm 
x 10cm mmUffc(Dm*fe}k(Db$o ] 0'e&Z>o 

Tf-J* Y * k°— K : 20 mm/min 

P— K-fe/V : 2 kg 

3) * y y -f>& 
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mmmrn -.2.1 ° / sec 

Kifi: : 1 kg 

h*m mm 65 cm 2 

®WJE^3 : 15 g/cm 2 

J I S K7 1 0 5(C^V^lJ^Lfc 0 

J I S K7 1 2 7t^S|ittLbfc?l3i^lft^J: U EtT©»TIJ^L 

$ n^^y KiSS : 5 0 0 mm/# 

u — Kir/l^ : 1 0 K g 

ffi'J^lS] : -^v'i^lp] (MD) 

6)?l3M#tt^ (TM(MPa)) b t— h^>— yUfift (HST( t))©i^^ 
5£ (II) TM^ 2 2 XHST- 1 8 5 0 • • • (II) 

C^lfi^jVII- 1 ] 
<*fi^ft (A* -1) <DM3t> 

<£> (1, 2' -m^Hx) (2, 1' -m^w>-) -fc**. 
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(1, 2' — xL^f-Ul/) (2, 1' —aLf-lsls) - k*X 

1) SHfcB&Jk*rj 

^v^tf-f^— t±M<D-j /U?f / 5/^1 0 1 0: 1000 ppm 
mJ^-'^iS-i ^—ftMOU^Jfy** 3 6 8: 1000 ppm 

2) "f^n^J ^tTD ^^/Pv-^A : 1000 ppm 

3) T^*f-~?Ti v^r^^fn is*) *>m : 1800 ppm 

4) ^ 5/ y ocyV^^T $ K : 500 ppm 

r. 5 Lt»fc*i^#^l/y h^flg#t§:^±|EO (T) <7)*-&r*i? 

\?is-zs%n&fc (B' ) <D3Saf> 
2) gflcftjK^^oMSI 
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(n-^^^i/) 150!lyWK BIfb^i4. 5 y y h/K 

m^L^^bEa^b^^^i 4 4 y y h/^SALt i i o°ct? 
#l/c 0 s 8 y y b^an*.. 1 iott*2H 

3) itu^S 

ftmm5 00 V y (n — 

>0 2 3 0 y y F;^SAL, fluiEO|lf*M^J&#£ 2 5Kg. h!Jx 
^7;V5- ^A^EI^M^^^CO^^^jm^^bT 1 . Omol/mol 
, v^v'^D^f/^ h^r>v-7^^1. 8mol/mol L 

fc 0 ^Oi, ^Pt'l/y^/ntf^ffO. 3Kg/cm 2 Gdft 

rt^ii2 o o y y bjwmmwzm&mm^ tvy^Au 

PPt, h!)^7/V^!>i^4mmo 1/Kg-PP, P 
'O'f^^pt h3rv->^>-£ 1 mm o 1/Kg-PP^ -t*L^*Ltt*& 

U I^SSOt, fi^JE^J (£JE) 28Kg/cm 2 
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9 7. 6 m o 1 %T5\ jiA^h^f ^7* v?X\Z5. 9g/l0min T»&> 

1) mm±m 

^y<^f-( ^r—^kM(D^ jU^f / '^^ 1 0 1 0 : 1000 ppm 
^— tt|!©^;^7^7 1 6 8: 1000 ppm 

2) ^fp^lj U ^#;l^>17 A : 1000 ppm 

3) T>-^^d ^df->-^J • v-y ^7^ : 1000 ppm 

4) 7 7 y r/#J ^jVIjWLT K K : 1000 ppm 

^JhcDip^Lr^c^S^ (A' -1) ^90li%^nt'k 
(B' ) ^10li%t^K7^^^yy-tt?EM^L 

tt^vii-6i^b/c 0 -mmmib^ nmmvn- 1 st^l-c^, 

[Jt^jVII- 1 ] 

l£*5^-C, (A' -1) /&#<^£<£JBU (B' ) 

l^liitVII- 6 {c^ Lfco 
CHWJvii-2] 

<&m&{£ (A' -2) 60Mit> 
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(1) ( 2 (^7— As) 7-fef-h©li 

T-fe-r— h28. 3 g <Ot F7t ^'077^2 0 0 ?!) 
JftLfc^ £*L{£ 2 ->f >• 1 6 . 33g(D7l>7t h'P77>7 

5 $ y y y h/v^S: i ^^tif l/c 0 iia-C'3 oifrmmw 

i-Xfrb. 7k&bQ?LXM7k-frML. #^-ev^^/i^— tvi^s o o ^ y 

C2] 2- (2 — < ly^f^/u) -xL?y— ;U(DMt& 

o $ y y jy h^^sr i isra-ejSTLfco ov^tfit3 o#fin«i#L 
*?&u tK5 o ^ y y y h^*&*\ztox.. a *>\z3ttmt&im 

#*>*L?cte£#)tt:, 1 H-NMR<0«|J^Jg*«fc 9 2 - (2 f >x 

[3] l-^P^r-2- (2 r >-X-^) ^ ><D^i£ 
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£*St8ET* ±12 C2] T?#?>nt2- (2-^^-/1^) -=^& s 
—^4. 6 1 g$r^^nn^^^6 5 $ V V y h/W£&#L*:. Z<Dm 

% K5. 19 g iZfafLtio ov^lfi-e3 0^1#tt 

[4] (1, 2' -m^l^v) (2, 1' -xfl/y) - fc* (-f^-T 2 ' 

^7^6. 8 7 ^ y y y h/uSrin*.. - 7 8^c(^?fr£PLfco 

1. 9 6 ^ V V y O^t'JITLfco 5OSM-a^£0 c C 

*-ei^#ia^*snfc^«t!9 N uf DA^y7°nt>7 5 k (ld 

*e#^^x/c 1 -ym^e- 2 - (2 —4 >"f~jv) yn. 6 9 g £ 
iSLfcLDA^^-7 8t|^U, 3 0M-eiTt, ^ifil£ 

«JET^«flE*:®*Ur@flc^#fc^; rtL^rO. 2To r r. 150t 
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D-MS) &43«t^ ] H-NMRia§M^J:^ (1, 2' - 
(2, 1' -ni^i^) - 1'^ (-r>^>-) 

C5] (1, 2' -m^U-^) (2, 1' -rc^w) -if* 

^.mmMT. ±12 C4) T*#ibttfc (1, 2' -m^l^) (2, 1' 

/Hf^i. 6 4WJ-7h/^S©^ty^l2. 6 $ y y y 
h/u£3 0^W-Cj|STLfc„ R^<fe§rt?^T?gi#Ja^*t 1 2 

-C2lUifej*LfcgL i^J±TT«t5^i:iaO, (1, 2' -rn^u 

>-) (2, i' -m^i^^) - 1'^ (/fyfy) co^y^^Ai^^M 

[6] (1, 2' -ac^l^) (2, 1' -^U^) (stls? 

f^IlT, Slft^7=>?A0. 5 8 g £■ h/^>l 0 0 $ V V y 
hMzMm^M-X. - 7 StiC^SPL/Co ov>-C\ roSHMlc -LIS 
C5] -e#btt7t (1, 2' -zc^V^) (2, 1' -m^l^^) - f 

* (--r vv*>-) o^yf^JSo. 5 4 g §r h/uoc>- 5 o 5: y y 5/ h/v 
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1? SIS [fa L"C. (1, 2' -aLf-is's) (2, 1' -zc^i^) 

1 H-NMR(CDC13 ) : 3. 66 (8H) , 6. 37 (s, 
2H) , 6. 9 0~7. 6 0 (m, 8 H) 




CI 



CI 
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(DS-g- (/nt°l/>-xfi/^I^) 

ftmffi 1 0 V y h^(D^y">U^U^-— h 9 — h^^>6 ]) y 

7 x^/W/Kl/- h f /P7^ !) ^ Atg 2 0 -v-^ ^ n*;v, (1, 
2' (2, 1' -m^U^) -tf* (xf^^^/l.) 

•7°u fc°U:/ = 1 0/ 1 0 0<^-g*;tfx£^jEk7?7 • 0 kg/cm 2 G 

1) mkffiitm 

^s^tfj ^M(D4 ^ J 7^1 0 1 0 : 1000 ppm 
Rlf^^tf'f #.Wl<Ds( *X 1 6 8 : 1000 ppm 

2) tffP^J ^f7 y ^^77^V!7 A : 1000 ppm 

3) 7yf7"ny*y^j v-y : 1800 ppm 

4) * y y T^J m/^Tj^r ^ K : 500 ppm 

C 0 Utftfc*l^Uy hwmi!g#ttSrJblHO (T) ©#ifc-Cg* 

^±©<t 5 LT^fe**^ (A' -2) £8 om*%tHJg0ijVII 
-lT*MigL7t>^P IfH^I^ (B' -1) ^2 0lt%^K7-f 
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ICte (*7) ©*j£Tl¥iiUfc 0 tC^L7c: 0 
Cit^!jVll-2] 

^^VII-2^*5V^T, (A' -2) /55c#<W£^fflU ( B ' ) JjJc 

Mm«^VII-6{C^L7Co 
C^»!lVII-3] 

<*m^ ( A ) (7^m^> 

ft&ffi 10 IM/MD^t^I/;*.^- lx— z?\Z. Y^^-y 5.0 IbM- „ 
h V 4 yy'f-^T^S.^^ J>. 6mmol x 500 V) , )yYfi'&%ii 

J*M. 40/zmol „ RXf^-t 5: - ^Vl^> ]) yP- tTT!. -2-xf-/P-4, 5- 
^^yf'^^n^^^^^P?^ K 20 M mo] 50t 

l-#?SL, ^:/E-e8 .0Kg/cm 2 -G*-e^n t°l/>^/^^^AL, 

1) ^t^it^j 

^^-Y=¥— ttM^'T/^y y^lOlO : 1000 ppm 
%.T$^s<Jf4*c~- ftMOU }^jJ-7 XT- 1 6 8 : 1000 ppm 

2) 't'fn^J y ^^TJ/V-^^A : 1000 ppm 

3) T Vf^P v * v- 9 : 1800 ppm 

4) * y y aLjvUmr =• K : 500 ppm 

^xmz&m&ft^isy h<Dffim%fVk*±m(D (r) ©^fe-ew 
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</nif^i^ (b) <Dmm> 

•?:O^I*^VJl- 6 ^ Ltio 

zfu\?v^m.&w- (b) t^u *i^i^^Tfif^©xfuy§ 

fiHifSWlI-l ^Ifi^Lfc^nz fW^^fi^^: ( b ' ) ^o^-Cc^jfe 
tlWHHicUT^P t°U>^m^ (B) £$^Lfeo ^fefLfclteflc (B) 
©x^uy^iii3. 0mol%"C% T-f V ^ ^ ^ y ? ^ y K# 
^1*. 9 9. 2 m o 1 t< /l" h ^ ^/^^f*8. 5g/10mi 

#T (#;*^ n-^ h 7=7-74— ) klcfc*!^ 2mol%.- 
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(a) £$«£u ^<Dmt±x, mmmvu-3 tmm^ftotco m 

C^JSfe^!|VII-7] 

(A) i:iu l -^-^^^^-f-t^^fe: 1 - Kxir^^500 $ 

<9 n -^-79 bfcj^^« mmmvi 1-3 km viz. 
# (a) &Ma£u -?rcotef*^T, 3im^yvii- 3 t mm^n o /c 0 

(A) l -*?^rls<D\%1oV) \C1 -^±>*500 ;!)>J 

<9 n -^-79 i/&m.m \^tz.£xm-$.%m$m\- 3 t iwi tt*t^^ 

(A) £®}i£U -^otoi^T, kmmz.'i=f^ 0 
^VII-6id^bfc 0 
CJttfc#|VII-3) 

^JgWlI-3-e®litb/c*fi^ (A) £4 5 J|*g|5£3li£0!]Vll-3 

-e»itufc^n h°i/>-^m^ (b) £5 5m*#&f£ga-a-j££^MLfc 

^ntVy^f^ (B) ^ga^-r, llifc^I-3-ei^Lfc^fi 
(A) tp.^-e/8V\ 7^/^Mi$©f;WD-;^S^6 Ott'T 

[l:bW!|VII-5) 
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li^lT, lL£oP77^3(:THF50mLi;Mg2. 5 g (4 
lmmol) $r^Px.§ 0 id {311, 2 - ^ 0 . lmL^H 

HF 5 0niLMPf§ o I^I^-^'p^ yf>5. Og (2 5. 
6mmo 1) ©THF (2 0 0mL) feW.* 2$$mfrrtXffil : 'tZ>o M 

/U->^^3. 1 mL (2 5. 6mmo 1 ) COT H F (lOOraL) *gf$ 
& l^t'ITtSo l 5H^p^iS^, ^£g?iH-5 0 ^$r-^if 
^2 OOmLtittiLfci, ^^^^*-r^dir(ZlJ: <0 2-^od^ 
A-v-D/W ^V§r6. 6g (2 4. 2mmol) (J&33 9 4%) 

^fji^CificT, 1 L£oP77^^^THF 4 0 0mLl:2-^o^ 
f ;K yf>8 g $r*i- 7 St^ftiPtSo wd^LiN ( 
U ^ ^vW>y 2 ©THF^i (1. OM) ^38. 5mL (3 

8. 5mmo 1) iTtSo 1 5 B#P^#&^£:©5fe L--^ 

y3 0 0mLT?ftaino ^l^g*t5Ctt<fc!) (1, 2' -'J 

yf/^>!)i/y) (2, l' -^f^i/Uwy) (^T^V) 2 2. 

2g (6. 4mmo 1) ft (HX^ 3 3 . 4%) 1 H-NMR (9 
OMHz, CDC 13 ) £Z>MJ£<Dlfe%;te. : 6 -0. 69, 
0. 7 3 (12H, , 3. 66 (4H, -CH2 

-) , 7. 17 (8H, Ar-H) T*£>ofc 0 
C^JtefllVIII- 1) (i?*7-A>is9 2 2v^ 
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isx.ui/#Mizmmx»nb*itz (l, 2' -ittf-ArisV ^>0 (2, 

1* -^^f-^y I/y) U^V) 2 2, 2g (6. 4mmol) 
ii-r/H OmLSrA^So - 7 8t|lftiPLn-B u L i (^^f- 
i'SBftl. 6M) 3:9. 6mL (15. 4 mm o 1) Mx.tc^., £.M.X*l 

'zmmmwirZo mm^m^nhmmw^^^ 2 0 mL»t 

0 0mL(I»5 o ? } \\<Di/x.U^?Mlzmmki/^=i~<}^l. 5g 
(6. 4mmol) ^ h/Un:y i o 0mL?:it5o 5 0 0mLZoq 

77^3(1 0 0mL^AP^l0 < t:{^^iPi-S o CLtU:: U 5^ A 

^M^^^g*i"5o #ib*Lfc@ft£v^ n u * ? V) mfa&it-r 
Z>Z.t^£<9 (1, 2' -i/Vf/^>y W» (^^^/l.) 2^/1- 
ax^A^ny^h^l. 2g (2. 4mmol)#fc 0 (Jfc*3 7%) 

1 H-NMR (90MHz, CDC13 ) «fc SiTOOj^te. : 

5 0. 85, 1. 08 (12 H, v 5 ^ llt/^) , 7 . 18 (2 

H, -CH-) , 7. 2-7. 4, 7. 6-7. 7 (8H, A r — H) 

C2U60HVIII-2] (^f/W>!)M 2 (3-^/Wf ^7*=/V) 

i/=L. i/>#m.\z.mw,x*%bthti (i, 2' (2, 

1' -^f^>yi/>) (^^V) 2 ^2, 2g (6. 4mmo 
1) t^f/H0 0mL^Atl5o -7 8t:(^SPtn-BuLi (~- 
^^>-^^l. 6M) £9. 6mL (15. 4mmo 1) AP^cfg. ^ 
fi-Cl 2B#^«#i-^>o M^ti UHixfclfr&^^t > 2 0 m L 
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HF 1 O OmLML- 7 8t|I^t5 c ^7. 4g (5 

2. Ommol) Sr^)o< ^) tiTLliat'l 2 ^TOtSo » 

^^v-UU^) (2, 1' - v^^/W>y U^) O-^fyHV'f' 
>0 2 £4. 5g (12mmol) £f#fc 0 (lR^9 4%) 

/I'i/yi/y) (2, 1' -v ; ^f/l/v'!)l'y) (3 -^^vl-H' >-t ? >'2 
£2. Og (5. 4 mm o 1 ) tx-f/H 0 OraL^A^So -7 
S'C^ffriPbn -B u L i (^^riJ-^^^l . 6 M) £ ] 3 . 5 m L (2 

i. emmo i) M]±t"'&. ts-ei zmmmw-tz* mm&mm,. 
mbtitz.mfr&^*vi'xmft-fz>-t^£<oy?-vj*m.&i. i g (2. 

9mmo 1) ^#t 0 ^m«T-es MlE^ifibixfcy ^r>AJ££r hA- 
xyi0 0mLC»5. - 7 S'C^SPU :^f*-7 8tC 
J^L/cE^t^l^^ OAO. 7g (3. OmmoDchA'xy (1 

oomD mMm&ffiT-rz> 0 mT&mux*6tirmmw-rz> 0 ^<d'&?> 

<fc K> (l, 2' -^f/^yuy) (2, i* -^f;u->!iwy) 

( 3 - 1^ =• M 2 ^3 = ^^07^ ^0. 5g (0. 

9 4mmol) £#fc 0 0&^3 2%) 1 H-NMR (90MHz, 
CDC1 3 ) \Z£Z>m7E<D%£Mte, : 6 0. 90, 1.00(1 
2H, ^f/^DUy) , 2. 89 (6H, C H 3 ), 7. 2-7. 
7 (8H, Ar-H) T'&o/Co 

CHifctfflVIII- 3] (^f/^UM 2 (3-n-^/W>-X 
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yaWy^IC (1, 2' -^fy^yi/y) (2, 1' -i?*? 
^■>!Jl/y) (-f^-^V) 2 £0. 83 g (2. 4mmol) — 
T^5 0mL^Atl5„ - 7 8°C{C^ipUn -B u L i (^r-»/^£$t 
1. 6M) £3. lmL (5. Ommo 1) Mfct, Mt'l 

!9 P ^/W^W<t LT 1 . lg (2. 3mmo]) 

#5o w©y 5 OmLCSlL - 7 8 tt'jftSfJ-T 5 0 

H-fk n - :/7vU 0 . 5 7mL(5. 3 mm ol) £r#>o < 9 <t iTLi 
ia-Cl 2B#^#-TSo »Jfc«r«SL^*-p-l'6 OfflLt'itH tfcfci: 
^£I&*LT (1, 2' (2, 1' -i^^vP 

>>y WV) (3 -n —•7^fl"O s ?» 2 *0. 81g (1. 77m 
m o 1 ) £#7c 0 ORSfS 7 4 %) 

^m^T(-*5V>T^^- U^^Jffitfl&flB-C#b^ (1, 2' 
-^f;Vy!)l/y) (2, 1' -^f^>9l/^) (3-n-^^ 
/Wyfy) 2 SrO/81 g (1. 7 7mmol) irx-f/HOO 
mL^Aix5„ - 78tl^atn-BuL i (^^i^ >"^fK 1 . 5 4 
M) £2. 7mL (4. 1 5 mm o 1) Mx.tz&, ififl 2HF^I# 

?-VJ»m.%:=^— T/^HMWt Lt 0. 28 g (1. 4 3mmol) 

5o - 7 sttoftau r. r^f-#>- 7 8°c^^ipufcE^t:v?/^=i — 

!)AO. 33g (1. 4 2mmo 1 ) CO V tV^-l/ (5 OmL) gg$3ftc$r 

&m£;-tz>o ittuutfi'xvmm&fc-rzzbizx*) a, 2' - 

^fyl/i/'jl/y) (2, 1' -^•fWyi'y) (3-n-^^ 
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'fyf-/!') 2 v?;l/=i=.^Ai/^n7^ KSrO. 2g (0. 3 2mm 

0 1 ) Sr#fc 0 ' OK* 2 2 %) 

1 H-NMR (90MHz, C DC 1 3 ) iZ. X 5iWj3£<Z>3g*tt, : 
6 0. 88, 0. 99 (12H, is* ^V^> DM , 0 . 7 - 1 . 

0, 1. 1-1. 5 (18 H, n-Bu), 7. 0-7. 6 (8H, A 
r -H) -Cfcofco 

C*»JVIII-4] (1, 2' -^f/^>!)vy) (2, 1' -iV 

(1, 2' -^f;V->Ul/y) (2, 1' -^f/k>!)l/» b* 
* (-O^^/V) 2'^3^!)A^P7^K0. 2g (0. 4 0mm 
ol) tl, 4-i?7 x^^i/xyo. 0 9g (0. 4 2 mm o 1 ) 
H/Voi^2 OmL^iOtSo :©§il:n-BuLi (-^^^^^ 

1. 6M) &0. 5mL&-7 S'C-CjiSTi-So iRTI&T&, v 5 ^ n n 
^^^5 0mLfilHt5o tttttifc&l 0mL£-C*figU 0<C^£|J 
i-SwttC £oTi#j4&>&H£#fe@#t LtO. 1 g#fc 0 OR* 4 0%) 

-v>v^yi^>y i^>-) (2, i' -Wf^yvy) (3-*^vw 

>-7^u) 2 i>Vu 3 - 1) a d 7 K ^ 3 ^ n ^/i,io ^.t 0 
T^n fl^^T»JE^Sr7 k g/cm 2 |z:«t>ftj&s 1 Lfc 0 fi^ 
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^tK y rfu 3 5. Og£#fc„ #b;ftfc>#y^-<Z)iib£te7 6. 

4^, ^PS^S(i2. 4 5 d 1 /g , ll¥^fiMwli3 4 2, 0 
0 0, ^t^lMw/MnlJl. 8 0, j/ yftm [mmm 

m] Ii4 0. 7 %X*&> o /Co 

^^y^y K^y^$ [mmmm] (3, jK!)^-© 1 3 C-NMR' 
©H, 1 9~ 2 2 p p mCiilS 9ocD->/t;KZ)iii© 5 ^ 
^9 y Ry y{Cjf 2 1. 8 p p mcDi/^'^-/KD^fe5®^C0t!l 

£iW : /^-^yx;l/-7-|i 7 i/U-X(7)D S C 

&Mmm : 1 0°C/m i n 
1&m%m : - 5 0<C~ 15 0t 

HPS^s c 77 D r*i 3 5°c, y >«tt-e^ij^^/ Co 
p-^ h^9^xf — (gpc) m^x k> 7j?y ^wy&HLTJfc^fCo 

mW. : — ^ — XALC/GPC150C 
*7A: TSK HM + GMH6 X2 

'iffiSik : 1 mL/rain. 
C*»JVIII-6] 

ansMSdsufc i y sr h/^- h t u-zfic mmwmnr, mux h 

;Vxy4 0 0mU TIBAO. 5 $ !J ^/l/l^y f 7 *t ^ 1 

^ y ^/v^Ap^fco »#Lftj&s&iaee&5 otc ttt, sataiviii- 

3-e#^tb/c (1, 2' -^f/l->!)l/y) (2, 1' -v^^v' 
y l/y) ( 3 - n - Zf^JU^ =-/U) 2 ^ = >)A^P7^K 
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KiLT-fy^^fy^^^P \?UZ/1 9. 5 g ^ffc 0 

tb/c^y ~*~(dm&j-£7 i. 5°^ «*a-^«:3. i8di/g, ma 

tMwii4 9. 9^, ^ftMMw/Mnlil. 9 7^ 
yh^y^f [mmmm] IJ44. 
[HJfifclVIII- 7] 

ofci ^^>, r^y^^f y^#u^p o. i g «r#fc 0 #$> 

ttfc/Ky OMtt6 9. 9TC % ^PS3te^«6. 05d l/ g> 11 
¥^^tMwl4 9 1 4, 0 0 0, ^l^Mw/Mn«l. 9 5^ 
V Y* yft^ [mmmm] \%4 8. 0%-efcofc 0 

(1, 2' - v 5 ^ 5vl^>y U» (2, 1' -^^^/Wi^yU'V) (3 
-^fH>f= /»0 2 ^^^1)^^07^ KW^D Iu (1, 

2' -^f^yyi/y) (2, 1' -v?yf;^>y vy) 

< mm\zmm*ftotztz?>. T4 y ? ? 1?- ? ? #y t° 3 0 . 

0 gSr#fc 0 #£>;h/fcsl?y -7- ©Sk^ttl l l. S'C, 0. 
8 3d 1 /g. IiWflMwli9. 0^, ^fiMMw/Mn 
f±l. 7 4^yh7y^$ [mmmm] Ii6 6. 1 %X&otl 0 

(1, 2' W^) (2, 1' -v?yf/^!)l/y) (3 

- n - -Jf-il^i l/*f~jV) 2 v 5 /!- 3-l>Av/^n7^ Y<Dfi*t> V \Z. ( 1 , 
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2' (2, 1' -^f^i/'Jl/y) (^h^t 

in- 3 kmmt\z.ffvitk r^y^^fy^^D^pfi/^i 5. 
6g*nfco #^tifc^y -^-©itt^tti i 6. o<c, mvmmi-io. 

tel. 7 S "Si^ y Cmmmm] 117 5. 7%-Cfoofc„ 



317 



WO 99/67303 



PCT/JP99/03405 



?^l/f> v Vftm (mmmm^) ^3 0-8 0%^^ ^^-ft^tfi 

>f^^i5/nt>^t^t'fcct, iLftmmm^k (p) a* 5 

5 ~ 9 0 *yV%-Cfe «9 „ ^^S^^T (Mw/Mn) 3&S3. 5 ^TT»fc «3 , 
3 . (A) -#3£ ( I ) 
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l x mmmm: & w,$l l x *s y> , £ it e> tttz & v vz. m - x t> a* o -c 

X«|^ICr*fe^«fo-CV^ 1 f>«fc< , ftfetDX, E 1 , E 2 X«Yi^ 
YttPCefcJIfto-CVvCfc £< , i(DY, E 1 , E 2 XltX 

lLt^TtJ;<, a 1 rxia 2 ttroosijSf^ie^tari© 

— O — „ -CO-. -S-. -S02 — „ -Se- X -NR-, -P 
R- s -P (O) -BR-XI1-A1R-^U Rtt**!^", 

AD^^if, jK35SU ~2 o<o^fbk3ts£» Mi~2o©/Nay 

V\, q|4l~5©SS(T' C (MtfXDfC^Hffi) -2] r 13 0 ~ 3 <D 

xm£*hz>m&&m{k&<®>, rxi cb> (b- d m (a) /&#<z>ji# 

Ifcfttf (B-2) 7^5 y ^t^BIims^^tWt^I^fflfeli 
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r/^^so^^biMtm/cia^-efeoT, a 1 rva 2 

xra^Ce&^&oTVvCkJX . flfe©X, E 1 , E 2 XI3Yi$£ 
Yl4^Ct^^oTV>'r i bJ;<, fi!l©Y, E 1 , E 2 XhtXfcSg 

MT^ot, j^f&tffc 1 ~ 2 0 tf^tlTKlSfS, ^Sf 1~2 0©ap 

— O — % -CO — > — S— , -SO-2 -, — Se— „ -NR-, — P 
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-P (O) -BR-XI4-AI R-£^U Rttfcmm*. 

'^yygf, ^ti~2 0©M*SS, Mi-2 0©/np^ 

V\ qlll~5(7Mt' [ (M(Djg(^Hffi) -2] Sr^U, rJ2 0~3<D 

•e**tbS3»»A«^«, (b) (F3-D m (a) 

«5&tJ5 (B-2) T/v^y^r-^^^fe^iixS^Sr^i-Sfi^ffltt 

6. (a ) m&mi mm<D^-u tru^m&mz.. (b) is»*io 

7. (a' ) »*iS2fa«©^ > ti tfi/^i^ft:^ (b) it^JSrl 

0 p p m^_L»J Lfc^n tVy^i^M» 

ktc eo ) <tit& (Tm co ) t^T©Ba«s: 

Tc^0.7 5 Tm- 1 5 

1 0. s»*if 6~ 8 ^VvftuW-SEfliO^n t 0 l/>-^a-^TO^^^^ 
1 1. TIBco (1) ~ (2) ^WPfcV^M^. 
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(1) 2 5°C0)^-t>{zmti\-r^^A (H2 5) ^0-8 011% 

(2) D S C^iJ^(i*3V>-C, mM. (Tm CC) ) |:,T^^^ SftVM* 
TmSr^-r»^ttTmtl»»!afRi*:AH (J/g) #T!Btf>B5£fc&»tfc 

•r 

AH^ 6 X (Tm- 14 0) 
1 2. TtdO (1) - (3) ^Ifct/ntVyM^ 

(1) ma^n-v ^77^- 2 5 < c^TT?isaj-r<5jiJt#s (w 
25) ^2o~ioo a*%-e*>5 

(2) 2 5t:©^dF--^^^j§m-t-5^^S (H2 5) tf* 0 ~ 8 0 11% 

(3) DSCftiJ^&^T, WiM. (Tm C=C) ) Sr?j*$ftl*>K sfcvM* 
Tm5f^t^ttTmtiWiAH (J/g) 36STffi«>BBfilSritfc 

i- 

AH^ 6 X (Tm- 14 0) 

1 3. tie<d (i) ~ o) zmtz.-r^'n ^l/yfii^ 

(1) ^y^V^yK^^ (mmmm) ^2 0~6 0*/V%tfc5 

(2) yir^V* «/ K#§£ (r r r r ) t (l -mmmm) ^TIS<D 

[ r r r r/ (1— mmmm) ] ^ 0 . 1 

(3) h^77^H:^it5 2 s^TT-mHi-s/fca-a (W 

25) A520~100 M;%-efc3 

14. tie cd (i) (2) ^vffc-r^a t^^m^m-a-^o 

(1) 1 3 C-NMRffliJ^^^SSt^IIJttmW (P) ^5 5~9 0* 
/w%T?*>5 (2) n-? h — KLSStf* 2 stwr^ttii- 

(W2 5) ^2 0-1 0 0ti%f$)5 
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15. y^-^x^i/ 3 y^D-7b^77 (GPC) ^ffllJ^L 
fc^I-M (Mw/Mn) ^ 4 WTS^/Xlir h 7 ^ V^ilt ! 3 

5 °C\ZXM\fc Ltzmm^ C t? ] *S o . 5-15. Of -y V g 
•CfcSitai lXtti 2i5g£<D:7 p n kVy^i^x lift >fc ill 4 IB 
ft © ^ u tf U ^ *M^o 

16. (a) Ttfi-^ (i) x*m£*izm&&mfc'frw, (b) 
(b-1) m (a) &&<Dm&&j&<t&toJLtez<DmQitokE.fc^x>( 

3rl/'&.<D&kfc*mi&\^0 Zik&WRTf (B-2) T/US y dr-^V^bjl 

£M:£i!i i, i2, i 3Xtti 5mi$<D-7vt°u^m&m&&<Dm& 




^L, E 1 &^E 2 MMlxm.Ws? vl^Is? v?ai-/vS, 
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^TtJ:<s Xtea^t£<Dgfif£^-£^U X^*»£>54§^ »W 
X^IDD-C^^^oXV^-C^ct < N i©x', E 1 , E 2 3U3:Y« 

Yli^Dtt^ot^t'bJ:<, I©Y, E 1 , E 2 XteX<b3g 
JiLTl^-Ck <£ < , A 1 S.tJ«A 2 ttZlo<DSa{i^^^i-5— #50 

-0-, -CO-, -S-, -S02 -Se- N — NR — „ - P 

-P (O) -BR-Xli-Al R-Sr^L, Rf27kIffJJ!H\ 

^vy^m*. m.mm. 1 ~ 2 o (D^it^mm. oco^a^ 
^■a^UHbTkiffS^E. ^thbntcfrmz.m—xi>Mte^x\,^xh£ 

V\, q ft 1 ~ 5 (D^ifc-C ( (M©g^i) -2] rli0~3O 

17. (a) tse-^ (i) xmzfrzm&&m,<t'e?vo, (b) 
(b-1) ^ (a) j&ft<Dm®&mik&mxte*<DM±!mbKfoLX'( 

Jr>&<D$gte&Mj&l.O ^it^RXf (B-2) 7^5 7 ^ri^^^^il 
/Xf^^m4~2 0<Da -^-^7^ >-Sr*S-^$^:5gt*iI 1 4Xli 
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M X q Y r 



c^ff, M\^mm^mm3^i omxtt^^?;^ v%k&i<D&m7cm% 
■^l, e 1 rue 2 n^ti^tim^^ d^^^^^-zvs, > 

Xtt|^CT»t>S3&oTV^-Cb «fc< > ftferoX, E 1 , E 2 XliYtJK 
Yli^lCTt)MoT^Tt) J; < , iOY, E 1 , E 2 Xlixi^ 

-0- N -CO-, -S-. -S02 -> - S e -NR-, -P 
R-. -P (O) R- s -BR-Xli-AlR-Sr/TU R«tK^^-> 
Anyye, ^*^ci~2 0(Dj^fc7k^g. Mi~2 0©ad^; 
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V\> Q & 1 ~ 5 (DmWtX C (M(Dg?,?m) -2) £^ L, r « 0 — 3 
1 8. i&#JSl 1-1 5 ©^f ^tEtO^n ^l/^M^*, 

1 9. i — 1 5^1 8 ov^ti/^^ss^o^n fi^^fi-a- 
mum* * j$m u r & 5 j^^^o 

2 0. fibril i~i 5 ©v^*Ld»tigBtt<D^o tVy^I^ s 

2 1. TIB (1) - (3) SrWfc^atru^fi^fl^ 

(1) 2 StJO^^r^^-^JgWi-S^fi (H2 5) ^0~8 0li% 

(2) D S C?|IJ^^*5V^T, (Tm CC) ) $r^%£ttV^K 
Tm^fl^ttTmtittliAH (J/g) tfSEATWBSffcSriftfc 

-r 

AHg 6 X (Tm- 14 0) 

(3) ^-$x^^ 3 y^n-7h^77 (GPC) <fc t> 8HJ£ L 
fe^ft^ (Mw/M n ) rt* 2. 5 — 14. OT'fc^ f*!JyM 
t£ 1 3 5X:iZXM^Ltimm^m [t?3 ^0. 5 — 15. Of^yh 

2 2. TIE (1) ~ (3) «tf/ptvy|ilim 

(1) ^y^>^5/K^* (mmmm) ^2 0^8 5^1/%^ 

(2) 7i? 5/ (r r r r) t (l-mmmm) &TW.<D 
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[ r r r r / ( 1 — mm mm) ] ^ 0 . 1 

o) y/w*— ^^^^ 3 h^77 (gpo «t *) mis. b 

/c#^fi#*J (Mw/Mn) 755 2. 5-14. 0 T?& «9 , *fjl V 
fl3 S^TffiiJ^UfcffiTOS [/)] ^o. 5-15. Of'VU jy h 

2 3. TIC (1) - (2) ^i/cfyPt^^itl^ 

(1) 1 3 c-NMRffiij^iSii^iiJtifjtti (p) 7555 5-9 o-e 

(2) y/w-?— 5^i^iX3 ^fv-^ hf?? (gpc) &k:=fc 

fc^fi^ (Mw/Mn) 7)5 2 . 5 — 14. 0 "Cfo «) , 7»!)V|I 
"PI 3 5 0 C^TSfl^Lfc^iPS^ [tj] 7)5 0. 5 — 15. O-rv-y y h 

/Wg-efcs 0 

2 4. ^^Pt^O^^^zHiJ^^i^^^^co^ 1 0 0 r a d/ s 

e c <D<m<Dm.m%mm<D*i* £ > (p a • s > tmm^m 

7)* <159rt + 743 

25. (a) tie-^ (i) x»ijkisihz>m®&mt&m, (b) 

(B-l) %%. (A) ^CO^^JS^^Xfi^^M^iKJ^LX^ 

zik&MRtf (b-2) T/i^/driT-^ibji 

tt^n t 0 l/^t^^lx^U?/Xf*J^*ic4 — 2 0(Da -^W7 ^ 
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CSS*. MfiJ^«f]#j^m3~l 0^X147^:?/^ K^^J^mTE^^ 
XteXi^LT^Tt £< , A 1 RXfA 2 fiz:o<Dia{i^-£#££- 

2 o<D^zi?^^mit*mm, s*^ts> ^=^j,^ti> * 
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XttS. ~0- N -CO-, -S-, -S02 -s -Se- N — N 
-PR-. -P (O) R- % -BR-Xli-Al R-^L, R 

ftoTwctxfci^o q li l ~ 5 ©SgSfe-c [ (MOUTHS) -2] Sr^U 
rtt0~3©fi»[^t, ] 

2 6. W*^2 1 ~2 4<7>^-rn*»{^SEtt©^'n k° 1/ 

2 7. ^nifi/y^ii^(a)WXIi^p fc'^^JS^ft (a ' ) 

•cttm^tbs^^Tia (i) ~ o) 

(1) ^y^V^^F^-^ (mmmm) AS2 0~6 0W/oT'fc5 

(2) ^i?^^* 5, K5>^ (r r r r) t (1 -mmmm) #T!E<E> 

[r r r r / ( 1 — mmmm) ] ^0. 1 

(3) #ia^nvh^77^Him 2 5 c CJ^T-t?^i±Si--5^* (W 
2 5) ^2 0~1 0 0ii%T'S>5 

©/n^k^l^ ( a ' ) (31 jo V N X> M^^/^-^/Vtttii 
^-Cttffi^ttS^^TIE (4) ~.(5) &mtzir 

(4) 1 3 c-NMRmm^£z±L&mmmm (p) *«55~9o* 

(5) #ffl*n-<? h^77^-m^2 5t:£ATT?»aii-5fig5>J: (w 
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25) ^20-100 fift%-e&3 

2 8. zfvt-U^T&m&fc [I] l~99lf%t#ytU7^>' [I 
I] 9 9~lli%H49, 

/ptvyM^ Ci] flSTfa© (i) ~ (3) ^mtiir^nMu^ 

(1 ) #iL^o^ hfyyj-lz&tfZ 2 5"CgT^Hit5^I (w 
2 5) ^ 2 o ~ 1 00 

(2) 2 5 ■t^-^-^^fti- (H2 5) dS0~8 0fift% 

(3) D S C«iJ^^*3V>T N (Tm (13) ) &-**&&V\&»« j&VMi 
Tm^tf^liTmiitM^f AH ( J / g ) ;&STSB©Bg«&i»*: 

-r 

AH^ 6 x (Tm- 14 0) 

2 9. /n t° Islsmwm&ft ( a ) 1-99 £ *K U .< >- [I 
I] 9 9-ili%H49, /nt^ypil^ (a) tfSTIE (l) 
~ (3) S:ifct7 p pei'y«» 0 

(1) * y^l/f y K^^5 (mmmm) 2 0 ~ 6 0 ^-/l^-efoS 

(2) 7"fe y h*ftm ( r r r r ) t (1 -mmmm) ^TSB<£> 

[r r r r / (1— mmmm) ] ^ 0 . 1 

(3) IM&^er-v 1*^7 7* 3 2 5 < fcjaTT^tfW-5j&9'fi (W 
25) ^20~100 6 

3 0. 7*n tfl/^M^ ( a ' ) ] ~9 9 <t ^ y tW^ > 
[II] 9 9~ 1 , 7*n t°U>m&M&fc (a' ) 

IE (1) ~ (2) ^^c-T^n t°U^^m^o 

(1) 1 3 C-NMRm^X^^MWWi.mW. (P) ^5 5~9 0^e 
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( 2 ) nvh^77-f -!C*3tt 5 2 5 , C£rF-C*ffl-t"5l£#* (W 

25) ^ 2 0 ~ 1 0 0 Jl*%-0& -5 

3 1. ^Plfl/yiil^ (a) .fttf^P (a' ) 

^•^H^^^^TIE ( 1 ) Rtf/Xtt ( 2 ) 27-3 

CD w-5x^'>3^ovh^77 (gpc) mz.£ K>m\j£i, 

tzfi^-mftft (Mw/Mn) *S4WTT*fc5 

(2) t- v >mm* 1 3 5°c^xm^^tzmm^m ivi aso. 5 
~ 1 5 . 0 y y v a*/ g ~e& 5 

32. [I I] (T c (°C) ) £^TU T 
c^Ot©7°PhWH^ (b) W/XlW7^6MtTg^ 
- 1 OXKD^rUy 4 (b ' ) J&»fe#3i&3fc3l 2 8~ 3 1 <£>^-f 

33. (a) Tia-«^ (i) x-&£ti,z>m&&m<k&m. 

(B) (B-l) ^ (A) &&<Dm&&m4£&ti3JLtZ : f:V>ffi£.QBk5.J& 
l^XJ *>'&<Dm&&tel8.Ly XI* (B-2) T^^/^r-t 

/Xtt^^4~2 0<Da -*U7J 5 IS 

*II2 7~3 2©V^iliMrffi«i©^B fU^^ga^O^it^o 
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ess*, Mttmm&mm 3~i omxte7^#s-( Y^m<D&m7im* 
ifmm^m&'pfrbm&thtimiLT-e&^x^ a 1 rx$a 2 

^T^«fc<, Xteo££-^t±OS£{£^-£^U X^ifcfe ISifctf) 
X«IigET?^ftoTV^^<fc< , {tb,tf>X, E* , E 2 XfcY t%i 

YtelWlCT^^oT^T^ J: < % <&<DY, E 1 , E 2 XiXXtm 
^bTV^T^<^:<, A 1 RXfA 2 f4-o(DgS^-T-$f^^-r?)--(iE(D 

-0- s -CO-. -S02 -Se- % -NR-, -P 

R- s -P (O) -BR-XI1-A1 R-^L, RtezkfSJ^-. 

^p^d§h\ 0(Dmit7mm. mi~2o©ap^ 

l\ qttl~5(Di$T' [ (M<7>J!^^iB) -2] Sr^U. rH4 0 ~ 3 <D 
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^££>t>tt£flft#£2 7~3 2<DV^•f e ^^^^c:tfig^<D^P t°l/^m^» 
3 5. 7~3 2<DV>i^^(c:fS«t(D^ , n fu^SRWJIgja^Sr 

3 6. ^M^SMiftftft (DSC) t£±BjWj£Ufc*gfi*tllMlUi:*m5 

fti«S?&j£{|iJtf>fc 0 -^ h y^J&gr (Tc (°c) ) kmMto*\z.&i't&*M 
mm. (AHm (J/g) ) *STSSWB8^ (l-D &•*/!: U 

Tc^ (1/4) • AHm+90 • • • (l-l) 
2>>O n »j^#tt©fflft^*Sfl^^fe(tSJffjK#tt*! (C (Pa) ) 
iS*#W (G" (Pa) ) jftM&tL<fc3JH8t» U (rad/sec ) ) 
£ AHm*STia<z)B9«S: (2 - l ) ^r^/c-T^n t>y!iJ|» 

<o^ (1/10) • AHm+15 • • ♦ (2-1) 
3 7 . TiStf) ( l ) ~ ( 3 ) Srtftfci-^n fc° w^S^-fl: [ i ] i ~ 9 
9mm%b%£M>Vk-7v Vui/MM-B-fc [I I] 9 9~HI%H%5 

(1) #ia^vK77-f-m§2 s^r-e^m-ra^* (w 

25) j6* 2 0 ~ 1 0 0 Hft%-Cfc£ 

(2) 2 5X:<D^*-y-ls\zmm-fZ>f&ftm. (H25) ^0~801|*% 

(3) DSCaH£Kl*3Vvt\ MM. (Tm (°C) ) SfeVM* 
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(1) *y*<l/# y Yft^ (mmmm) ^2 0~6 0 ; ty>%tfc5 
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3 9. »3fcJg3 7 lZ#>tfZ>-y*v tfU-^^fi-a-^ [I] XttUt** 3 8 
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(1) y/W*— ^ai^^a ^ o-^ h^77 (GPC) ftfcU: >J iWS£ L 
tt=f-m.ft^i (Mw/Mn) tfS4i^T-C&3 

(2) ^ y >-M^ 1 3 5«C^X»J^U*:ffilS3R!ia [ tj ] 2>S 0 . 5 
~15. Ofi/V y Y)V/z~QlhZ> 

4 0. fi;}<Jg3 7 iC&ttS^n (fuyll^fr [I] XJifit**! 3 8 

tf^^M##: Ca] ^DSCffiiJ^fC^T, ife^ (Tm 
CC) ) £^&fc^_hfE3 7-3 9©v^*Lri»fc:3E«a>:/n t°i/^W 

4 1. fiftjfcJg3 6~4 OOl^-fftA^ffittO^n fcT l/V^^JJga^^ 

4 2. J IS K7 1 0 5^^V>?ai^bfr.7^^A^fc«^— hCD^Y 
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(a 3) T-Y y 9 9 "J- y 9 *< y s # y K#s£ (mmmm^-/l^sp%) # s 4 

0 — 9 9 ^^%T*£> 19 , 
(a 4) T>f t^-vt^O* v t ft 

A (Tm °£) t(Dmm^ (I) 

T m ^ [mmmm] +65 • • • (I) 

(B) (A) Mt7^;>A«©t^frT^iSrl5!ct5^D 

44. ^H7&aEsnft*tf^<fciD8!i^bfc (b) &&<Dm&<tm.& (t c 

B^) 3&S ( A ) j£#«>|PiJJ£,§Mfci&& (T c At) £9 0-4 OtHfi^fit 

4 5. (A' ) ^ntf^ypM^fcot^ T^y^^fy^ 
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^1. 0 — 2. 0-r^y s/ h/l'/g . Vt^-Wrt^ (Mw /Mn 

^i^9 9-5 0li%K, (B' ) ^atfl/^tl^X'fec 
X, HPS3teS [rj] 3*o. 0 1 — 1. O^'v-y y h;V/gt'fc 9. 

(Mw /Mn it) 305 3. SSJlT-efcS^iS'n-fe^ftMKSrffl 

v^-cs-a-bfc^n if 1 — 5 os*%^sa^bx^5^y ^ 

4 e. 3-4 5(dv^t^{z:ie^(d^p t o u>-^m^m^ 
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Vf£S"£-# (A' ) 9 9 — 5 0*1%, 
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(a 2) (Mw /Mn ) # 3 . 5 £TF 

(a 3) Scflc«IIJtt^« (P) ^5 o~9 9mol%-e$>«9, 

(a 4) yPt°l/y, *5<tO?3i^U>^t>V3lttj^m^4~2 0»at 

t*/XfijK3ft8fc4~2 0©at^7^ yO^tt^o. 1 ~3 0mol%-C 

(a 5) #i&#glj^ u-sr h^77^- (TREF) (Ifct^O^T© 

ias$SBB{-*5i/>-ciSttii-sft36si owt% i^Tt?fe5 

^m^#: (B ' ) 1-5 Owt%^b^57°D tV^tJS§o 

4 8. ^««M!lft*tH£«fc9»J£US: (B' ) ^©jg^ibM (T* 

CB°C) (A' ) j£#tf>H!J*Si§iteiaa? (T' CAt) J: 19 0~40t 

!fi5V^*«4 7|E^^>^°n M°u^%mm 0 

4 9. 7°a i K» 5 K±© a - 1 1/7 ^ y i (A) 

(a) £Qh^mfe&mf&mn^mfeisK-m&itumtm^7'v¥ 

y (B) ^b^^T-nhV^fJigt'fcoT, (A) #5 5 
-9 9 MSB, (B) 35*4 5 — lll^^iST'n tfl^JRttJB,, 

5 0. *H*3fcS!fR4tf-ejllJ^ Lfc^fi^f* (A) OiMfc&ft (Tea 

t» t^p t°y>%m-&W- (B) ©U| B £iaS (Tcb t:) tf*TI2<£>M 

Tcb-Tca^ 2 0 • • • (l) 
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51. ^pt°i^yMI^\ m&ftm? b^y y^to^x. TIE co 

(i) , (2) rx* (3) (Dm^m±irm^m.4 9^tdt5 oizmm. 

(1) ±^t°-^^§rT P OC) i: Ltl^, (Tp-5) ^~ (T 

p + 5) °c(Dummm\z.$$\,^xmm-tz>m>6 5wt% ^_b-e£>3 

(2) o c C^T©^a«ffl(c*3V^T^t^i-§ft^3wt% WTt'fe^ 

O) Tp + i o^^jiw^astQiat-^v^r^as-rsfi^^^i ~4 

5wt% COtefflT?foS 

5 2. ^^>^mmK^x^m^mmmtfxnm\.tL^im 

9~5i <D\^infi>\z.%m.<nzfv \?is^%mm 0 

5 3. ^u^u^mm^^x^m^mmAfbxwm^timmmm 

9 — 5 1 COV^tt^^SE^CO^D t°l/^^ 0 

5 4. (A) j6« % #^S'J^ a-^ h^^iZLjoWr. TIBO (A 

-l) (a- 2) ^fc-rmj}t3S4 9-5 3<Dv^-r*^^{-Bamc^ > 

(A-l) iiiiifc-^ia^^T p t LfcL^^ (Tp-5) t~ (T 

p + 5) ?c<Dm.mt&ffliz$5\,^x&iii-tz>mfc7 owt% ^Jt-efcs 

(A- 2) O t C^TCO?a^^ffl^*3V^T^a4-r'5*^3wt% ^T"efe6 
5 5. *fi£-# (A) ^TIECD (A-3) N (A-4) (A-5) 

<D'pt£< t ^vN-rtL^i o^«fc-rit^^4 9 — 5 4 <D\,^-rtifaizmm. 
(a-3) ^m-^fr (a) *(Dmmm$5sx±<Dcc-*u7 j ^m&(D 

-a^m^O. lmol% £LL. 12raol%J^T-C&£ 
(A-4) (A) CD3t^lUtf^ (P) a*85 mol% ^Jb"e*> 
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(A-5) #n&# (A) to^Tf^yvt, 1 3 5t;|ITi^Uc 

mmti& ( [77] ) m.5 ~ 3.07^>y y h^/g-cfcs 
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5 7. IS3^rl4 7~5 6 (DVvftifl^fE^O^o tVy^tll^ffi^t 
5 8. §f*rf 4 7~5 6©^ftl^E*©7 , o t° ^ ^mffim *'Pt£ < 

59. Tta-^st (viii) x*mis*i%mmw%iM3^ 1 orn^tc^^^ 



[5*^ A 3 , A 4 I^Mil^l4!| (C, Si, Ge, Sn) i>b 
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